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(64) Abstract Title: lioiatlon of subtorranoon zonoe 

(67) An apparatus 130. which comprises a 2onal isolation assembly comprising: one or nnore solid tubular 
members, each solid tubular member 135, 150 including one or more external seals 140; one or more 
perforated tubular members 145 each including radial passages coupled to the solid tubular members; 
and one or nnore perforated tubular liners 1305 each including one or more radial passages coupled to the 
Intenor surfaces of one or more of the perforated tubular members; and a shoe 155 coupled to the zonal 
isolation assembly; wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and wherein the 
perforated tubular liners are formed by a radiaJ expansion process perfornned within the wellbore. 
Mso disclosed are methods and systems of isolating a subterranean zone, extracting materials from a 
producing zone and an apparatus for extracting geothermai energy. 
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ISOLATION OF SUBTERRANEAN ZON^ 

Cross RAffftrence To Related Appllcattons 

This applicalion is a continuation-in-part of U.S. .patent application serial number 
5 08/969.922. attorney docket number 25791.69. filed on 10/3/2001. that was a 
oontlnuetlon-in-part of U.S. patent application serial number 09/440.338, attorney 
docitet number 25791.9.02. filed on 11/1S/1999, that issued as U.S. Patent No. 
6.328,113, ttiat claimed the benefit of the filing date of U.S. provisional patent 
application serial number 60/108.558. attorney docket number 25791.9. filed on 
10 11/16/1 998. the disclosures of which are incorporated herein by refBrenoe. 

The present application is related to the foHowing: (1) U.S. patent application serial no. 
09/454,139. attorney docket no. 25791.03.02. filed on 12/3/1999. (2) U.S. patent 
application serial no. 09/510,913. attorney docket no. 25791.7.02, filed on 2/23/2000. 

15 (3) U.S. patent application serial no. 09/502,350. attorney docket no. 25791.8.02, filed 
or> 2/10/2000. (4) U.S. patent application serial no. 09/440,338. attorney docket no. 
25791.9.02. filed on 11/15/1999, (5) U.S. patent application serial no. 09/523.460, 
attorney docket no. 25791.11.02, filed on 3/1O/2O0O. (6) U.S. patent application serial 
no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. (7) U.S. patent 

20 application serial no. 09/51 1 ,941 . attorney docket no. 25791 ! 16.02. filed on 2/24/2000. 
(8) U;S. patent application serial no. 09/588,946, attorney docket no. 25791 .17.02, filed 
on 6/7/2000, (9) U.S. patent application serial no. 09/559,122, attorney docket no. 
25791.23:02. fUed on 4/26/2000, (10) PCT patent applteatkm serial no. 
PCT/USOO/18635, attorney docket no. 25791.25.02. filed on 7/9/2000, (11) U.S. 

25 provistonal patent application serial no. 60/1 62,671 . attorney docket no. 25791 .27. filed 
on 11/1/1999, (12) U.S. provisional patent application serial no, 60/154,047. attorney 
dockM no. 25791.29. filed on 9/16/1999. (13) U.S. provistonal patent appGcatton serial 
no. 60/159.082. attorney docket no. 25791.34. fited on 10/12/1999, (14) U.S. 
provistonal patent appltoatlon serial no. 60/159,039. attorney docket no. 25791.36, fRed 

30 on 10/12/1999. (15) U.S. provistonal patent appllcatton serial no. 60/159.033. attorney 
docket no. 25791.37, filed on 10/12/1999. (16) U.S. provistonal patent appUcation serial 
no. 60/212.359, attorney docket no. 25791.38, filed on 6/19/2000. (17) U.S. provisional 
patent application serial no. 60/165,228, attorney docket no. 25791.39, filed on 
11/12/1999, (18) U.S. provistonal patent application serial no. 60/221,443. attorney 
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docket no. 25791.45. filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221.645, attorney docket no. 25791.46, fiied on 7/28/2000. (20) U.S. provisional 
patent application serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provisional patent appHcatton serial no. 60/237.334, attorney 
5 docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisional patent appik^tion serial 
na 60/270,007. attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262.434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provisionar patent appiteation serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provistohal patent applicatton serial 

10 no. 60/303,740. attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provistonal 
patent api^ication serial no. 60/313,453, attorney docket no. 25791.59, fded on 
8/20/2001; (27) U.S: provisional patent appRcatiori serial no. 60^317,985, attorney 
docket no. 25791.67. filed on 9/6/2001; (28) U.S. provisional patent appltoation serial 
no. 60/3318.386, attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

15 utiHty patent application serial ho. 09/969,922, attorney docket no. 25791.69, filed on 
10/3/2001. the disctosures of yvt^ich are Incorporated herein by reference. 

Background of the Invention 

This invention relates generally to oil and gas exploratton, and in particular to isolating 
20 certain subterranean zones to facilitate oil and gas exploration. 

During oil exploration, a wellbore typically traverses a number of zones within a 
subterranean formation. Sorne of these subterranean zones will produce oil and gas. 
while others wiD noL . Further, it is often necessary to isolate subterranean zones from 
25 one another in order to facilitate the exptoratton for and production of oil and gas. 
Existing methods for isolating subterranean production zones in order to fadiitate the 
e)q;>loratk)n for and production of oil arM gas are cornplex arid experisl^^^ 

The present invention is directed to overooming one or nnore of the limitattons of the 
30 existing processes for isolating subterranean zones during oil and gas expk>ration. 

Summary of tfie Invention 

According to one aspect of the present inventkxi, an apparatus is provided that 
includes a zonal isolation assembly including: one or more solid tubular members, each 
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solid tubular member including one or more external seals, one or more perforated 
tubular members coupled to the solid tubular members, one or more flow cx>ntrol valves 
operably coupled to the perforated tubular members for controlling the flow of fluidic 
materials through the perforated tubular memberst.one or more temperature sensors 
5 operably coupled to one or more of the perforated tubular members for monitoring the 
operating temperature within the perforated tubular members, one or more pressure 
sensors operably coupled to one or more of the perforated tubular members for 
monitoring the operatirig pressure within the perforated tubular members, and one or 
more flow sensors operably coupled to one or mora of the perforated tubular members 

10 for monitoring the operatirig flow rate within the perforated tubular members, a shoe 
coupled to the zonal Isolation assembly, and a controller operably coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. . At least one of the solid tubular members and the perforated 

15 tubular members are fbmned by a radial expansion process performed within the 
wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a weilbore is provided that 

20 includes positioning one or more solid tubulars within the weilbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
vrithin the weilbore, the perforated tubulars traversing the second subtenanean zone, 
radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the weilbore, fluidicly coupling the perforated tubulars and the solid tubulars. 

25 ' preventing the p^sage of fluids from the first subterranean zone to ttie second 
subterranean zone within the weilbore external to the solid tubulars and perforated 
tubulars, monitoring the dperating temperatures, pressures, and flow rates within one 
or more of the perforated tubulars. and controlling the flow of fluidic materials through 
tto perforated tubulars as a function of the nnonltbred operating temperatures, 

30 pressures, and flow rates. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subtonanean zone in a weilbore, at least a portion of the weilbore 
including a casing, is provided that includes positioning one or nrK>re solid tubulars 
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within the wellbore, positioning one or more perforated tubulars within the wetlbore, the 
. perforated tubulars traversing the producing subterranean zone, radjalty expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fluidicly 
coupling the soGd tubulars with the casing, fluidicly ooupling the perforated tubulars 
5 with the solid tubulars, fluidicly isolating the produdhg subterranean zone from at least 
one other subterranean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, monitoring the operating 
temperatures, pressures, and flow rates within one or more cf the perforated tubulars, 
and controlling the flow of fluidlc materials through the perforated tubulars as a function 
10 of the monitored operating temperatures, pressures, and flow rates. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore Is provided that 
includes means for positkming one or more solid tubulars within the wellbore, the solid 

15 tubulars traversing the first subten^anean zone, means for positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbqre, means for fluldidy coupling the perforated 
tubulars and the solid tubulars, rT>eans for preventing the passage of fluids from the first 

20 subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars. means for monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and means for controlling the flow of fluidic materials through the perforated tubulars as 
a function of the monitored operating-temperatures, pressures, and flow rates. 

25 

According to another aspect of the present invention, a system for extracting materials 
* from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing. Is provided that includes means for positioning one or more solid 
tubulars within the wetlbore, means for positioning one or rnora perforated tubulars 
30 within the wellbore, the perforated tubulars traversing the produdhg subtenBnean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the welltx)re, means for fluidicly coupling the solid tubulars with the 
casing. n>eans for fiuididy coupling the perforated tubulars with the solid tubulars, 
means for fluidicly isolating the producing subterranean zone from at least one other 
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subterranean zone within the wellbore, means for fluididy coupling at least one of the 
perfc^ated tutnjlars with the producing subterranean zone, means for monitoring the 
operating temperatures, pressures, and flow rates within one or more of the perforated 
tutHilars, and means for oontrolling the flow of fluidic oDaterials through the perforated 
5 tubulars as a function of the rnonitored operating temperatures, pressures, and fiow 
rates. 

According to another aspect of the present invention, an apparatus Is provided that 
includes a zonal isolation assembly including: one or mors solid taibular members, each 

10 solid tubular rinember including one or more external seals, one or rhore perforated 
tubular members each including radial passages coupled to the solid tubular members^ 
and one or more solid tubular liners coupled to the interior surfaces of one or more of 
the perforated tubular members for sealing at least scMne of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly* At 

1 5 least one of the solid tubular members and the perforated tut>ular members are formed 
by a radial expansion process performed within the wellbore, and the solid tubular 
liners are fomied by a radial expansion process performed within the wellbore. 

According to arK)ther aspect of the present inventon, a method of i^lating a first 
20 subtenanean zone from a second subterranean zone in a wellbore is provided that 
iricludes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenanean zone, positioning one or nr>ore perforated tubulars 
each including one or rnore radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
25 tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from me first 
subtenanean zone to the second subterranean zone within the wellbore. external to the 
primary solid tubulars and perforated tubulars, positioning one or more solid tubular 
liners within the interior of one or more of the perforated tubulars, and radially 
30 expamfing and plastically deforming the solid tubular liners within the interior of one or 
more of the perforated tubulars to fluididy seal at least some of the radial passages of 
the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a welli>ore. at least a portion of the welibore 
including a casing, is provided that includes positioning one or more solid tubulars 
^thih the welibore. positioning one or more perforated tubulars each including one or 
5 more radial passages within the weDbore, Ihe perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the welibore, fluidicly coupling the solid tubulars with the 
caeing, fiuididy coupling the perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subterranean zone from at least one othtf subtenanean zone 
10 within the welibore; flutdldy coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and radially expanding and plastically 
deforming the soDd tubular liners within the intetior of one or more of the perforated 
tubulars to fluidicly seal at least some of the radial passages of the perforated tubulars. 

15 

According to anottief aspect of the present invention, a system for isolating a first 
subterranean zone .from a second subtenanean zone in a welibore is provided that 
Includes means for positioning one or mare solid tubulars v^Whin the welibore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 

20 perforated tubulars each Including one or more radial passages within the welibore. the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulans within the welibore, 
means for fluidicly coupling the perforated tubulars and the solid tubulars. means for 
preventing the passage of fluids from the first subtenanean zone to the second 

25 subienranean zone within the welibore external to the primary solid tubulars and 
perforated tubulars, means for pbslttoning one or more solid tubular liners vWthin the 
Interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically deforming the solid tubular liners within the interior of one or more of the 
perforated tubulars to fluidicly seal at least some of the radial passages of the 

30 perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a welibore. at least a portion of the welibore 
including a casing, is provided that includes means for positioning one or mora solid 
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tubulars within the wellt)ore, means for positioning one or PDore perforated tubulars 
each Indudtng one or nfH>re radial passages withjn the wellbore, ttie perforated tubulars 
traversing the producing subterranean zone, nrieans for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the welbore, means for fluididy 

5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the soHd tubulars. means for fluididy isolating the produdrig subterranean 
zone from at least one other subterranean zone within the weilbore. means for fluididy 
coupHng at least one of the perforated tubulars with the producing subtenanean zone, 
means for poslttoning one or nnore solid tubular liners within the interior of one or more 

10 of the perforated tubulars, and means for radially expanding and plastically deforming 
the solid tubular liners within the interior df one or more of Oie perforated tubulars to 
fluididy seal at least some of the radial passages of the perforated tubulars. 

According to another asped of the present invention, an apparatus is provided that 
15 indudes a zonal Isolation assembly including: one or more solid tubular members, each 
solid tubular number induding one or more external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonel isolation assembly. 

According to another aspect of the present invention, a method of Isolating, a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
indudes positioning one or more ddid tubulars within the wellbore, the solid tubulars 

25 ' traversing the first subterranean zone, positioning one or more perforated tubulars 
each including one or mors radial passages within the wellbore, the perforated tubulars 
traversing the second subtenranean zone, radially, expanding at least one of the solid 
tubulars and perforated tubulars. within tiie wellbore. fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 

30 subterranean zone to the second subterranean zone within the wellbore extemal to the 
primary soRd tutnilars and perforated tubulqrs, sealing off an annular region within at 
least one of the perforated tubulars, and injecting a hardenable fiuidic sealing material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 
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According to anothwr aspect of ttie present invention, a method of extrMting materials 
from a producing sdbterranean zone in a weilbore, at least a portion of the wellbwre 
including a casing, is provided tlwt Includes positioning one or more soBd tubulars 
within the welHwre, positioning one or more perforated tubulars each including one or 
more radial passages within the vi«abore. the perforated tubulars traversing the 
producing suttteirenean 2on». radially expanding ait least one of the solid tubulars and 
the perforated tubuters within the weilbore. fluldldy coupling the soHd tubulars with the 
casing, fiuidiciy coupling thei perforated tubulara with the solid tubulars. fluicHcly 
isolating tlie produdrtg subterranean zone from at least one other subtenranean zone 
within the weilbore. fluldldy ooupBng at least one of the perfbrated tubulars with the 
producing subtenanean zone, sealing off an annular region within at least one of the 
perforated tubulars, and injecting a hardenable fluidic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radial 
passages of the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone In a vyellbore is provided that 
Includes means for positioning one or more solid tubulars within the weilbore, the solid 
tutnjiars traversing the first subtenanean zone, means for positioning one or more 
perforated tubulars each including one or more radial passages within the weilbore. the 
perfbrated tubulars traversing the second subterranean «>r^. means for radially 
expmding at least one of the solid tubulars and perforated tubulare within the weilbore. 
means for fluidicly coupling the perforated tubulars and the solid taibulare, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weHbore external to the primary solid tubulars and 
perforated tubulars, means for se^ng off ^n annular region wItNn at least one of the 
perfbrated tubulars. and means for Irijecting a hardenable fluidic sealing material Into 
the sealed annular regior^ of the perfbrated tubulare to seal off at least some of the 
radial passages of the perforated tubulare. 

According to another aspect of the present Invention, a system for extracting materials 
from a producing subterranean zone In a weilbore. at least a portion of the weilbore 
Including a casing, is provided that includes means for positioning one or more solid 
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tubuiars within the wellbore, means for positioning one or more perforated tubulars 
each Including one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
or the solid tubuiars and the perforated tub^^lars within the wellbore, means for fluidicty 
5 coupling the solid tubulars with the casing, means for fluididy obupling the perforated 
tubulars with the soHd tubulars, means for fluididy isolating the producing subtenanean 
zone from at least one other subterranean zone within the wellbore, means for fluididy 
coupling at least one of ttie perforated tubulars with the produdng subterranean zone, 
means for sealing off an annular region within at least one of the perforated tubulars, 
10 and means for Injecting a hardenable fluldic sealing materia! Into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubuiars. 

According to another aspect of the present inventiori, an apparatus is provided that 
IS includes a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation Induding: one or more solid tubular members, each solid 
tubular member induding one or more extemal seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isobtion assembly.' At least one of the solid tubular members and the perforated 
20 tubular members are formed by a radial expansion process performed vi^in the 
wenbpre, and at least one of the perforated tubular members are radiaHy Expanded into 
Intimate contact with the subtenranean fonmaUon. 

According to another aspect of the present Invention, a method of isolating a first 
25 subterranean zone from a seicond subterranean zone in a wellbore Is provided that 
Includes positionirig one or more solid tubulars within the wellbore, the sdid tubuiars 
traversing the first subterranean zone, positiohing one or more perforated tubulars 
within the wellbore each induding one or more radial passages, the perforated tubuiars 
traversing the second subtenanean zone, radially expanding at least one of the primary 
30 sdid tubulars and perforated tubuiars within the wellbore, radially expanding at least 
one of the perforated tubulars into intimate contact with the second subterranean zone, 
fluididy coupling the perforated tubulars and the solid tubulars, and preventing the 
passage of fluids from the first subtenanean zone to the second subtenranean zone 
. within the vvdibore extemal to the solid tubulars and perforated tubulars. 



According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellt)ore 
including a casing* is provided that includes positioning one or more solid tubulars 
5 within the weDbore, positioning one or more perforated tubuleirs within the weltbore . 
each including one or more radial passages, the perforated tubulars traversing the 
producing subtenranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the welibore, radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subterranean zone, fluididy 
10 coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars^ fluididy isolating the produdng subtenranean zone from at least 
one other subterranean zone within the wellbore* and fluididy coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

15 Accwding to anott>er aspect of the present invention, a system for isolating a first 
subtenanean zone from a Second subterranean zone In a wellbore is provided that 
includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each Including one or more radial passages, the 

20 perforated tubulars traversing the second subterranean zone/ means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for radially expanding at least one of the perforated tubulars into iatimate 
conted with the second subterranean zone, mearis for fluididy coupling the perforated 
tubulars arid the solid tubulars, and meanis for preventing the passage of fluids from the 

25 'first subterranean zone to the second subtenranean zone within the wellbore external to 
the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a prcxjudng subterranean zone in a wellbore, at least a portion of the welibore 
30 including a casing, is provided that Indudes means for positioning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
within the wellbore each rnduding one or more radial openings, the perforated tubulars 
fraversing the produdng subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for radially 
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expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone, means for fluididy coupling the solid tubulars with the 
casing, means for fluidicly coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the producing subterranean zone, from at least one other 
5 subterranean zone within the wellbore, and means for fluididy ooupfing at least one of 
the perforated tubulars with the producing subterranean zone. • 

According to another aspect of the present invention, an apparatus Is provided that 
includes a zonal Isolation assembly positioned within a wellbore that traverses a 

10. . subterranean formation and includes a perforated wellbore casing, including: one or 
nK>re solid tubular members, each solid tubular member including one or more external 
seals, one or more perforated tubular members coupled to the solid tubular rnembefs. 
and a shoe coupled to the zonal isolation assemtHy. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansbn 

15 process performed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the perforated wellbore 
casing* 

Acconling to another aspect of the present invention, a method of isolating a first 
20 subtenanean zone from a second subterranean zone in a wellbore that includes a 
perforated casing that traverses the second subterranean zone, is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore each including one or mora radial passages, the perforated tubulars 
25 traversing the second subten^nean zone, radielly expanding at least one of the prirnary 
solid tubulars and perforated tubulars within the wellbore, radially expanding at least 
one of the perforated tubujars Into intimate contacfwith the perforated casing, fluididy 
coupling the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
30 wellbore external to the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a n>ethod of extracting materials 
from a produdng subterranean zone In a wellbore. at least a portion of the wellbore 
induding a casing and a perforated, casing that traverses the produdng subtenanean 
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zone, Is provlctod that includes positioning one or niore solid tubulars within the 
• wellbore, positioning one or more perforated tubulars within the wellbore each induding 
one or niore radial passages, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 
5 perforated tubulars wHOiin the wellbore, radially expariding at least one of the perforated 
tubulars into intimate contact with the perforated casing, fluididy coupling the solid 
tubulars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars, fluididy isolating the produdng subterranean zone ftom at least one other 
subterranean zme within the wellbore, and fluididy coupling at least one of the 
10 perforated tubulars with the produdng subterranean zone. 

According to another aspect of the present Invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a weiiboiB ttiat includes a 
perforated casing that traverses the second subtenranean zone, Is provided that 

15 indudes means for positioning one or nwe solid tubulars within the wellbore, the solid 
tubulars traversing the first subterrar)ean zone, means lor positioning one or more 
perforated tubulars within Vtm wellbore each induding one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 

20 means for radially expanding at least one of the perforated tubulars into' intimate 
contad with the perforated casing, nrteans for fluididy coupling the perforated tubulars 
and the solid tubulars, and means, for preventing the passage of fluids from the first 
subterranean zone to \he second subterranean zone within the wellbore external to the 
soitd tubulars and perforated hjbulars. 

25 

According to another aspect of the present invention, a system for extracting materials 
' from a produdng subterranean zone in a wellbore. at least a portion of the wellbore 
induding a casing and a perforated casing that traverses the produdng subterranean 
zone, that Indudes means for positioning one or more solid tubulars within the 
30 wellbore. means for positioning one or more perforated tubulars within the wellbore 
each induding one or more radial openings, the perforated tubulars traversing the 
produdng subten^nean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the wellbore, means for radially expanding 
at least one of the perforated tubulars into Intimate contact with the perforated casing. 

12 



means for fluidiciy coupling the solid tubulars with the casing, means for fluidldy 
coupling the perforated tubulars with the solid tubutars, means for fluidiciy isdating the 
producing subterranean zone from at least cne other subterranean zone within the 
wellbore, and means for fluidiciy coupling at least one of the perfbrated tubulars with 
5 the producing subterranean zone. 

» « 

According to another aspect of the present irwention» ah apparatus is provided that 
Includes a zonal Iscriation assembly including: one or more solid tubular menr4>ers, each 
solid tubular member Including one or more external seals, one or more perforated 

10 tubular members each Including radial passages coupled to the solid tubular members, 
and one or more perforated tubular liners each Indudirig one or more radial passages 
coupled to the interior surfaces of one or more of the perfbrated tubular members* and 
a shoe coupled to the zonal isolation assemUy. At least one of the solid tubular 
members and the perfbrated tubular members are formed by a radial expansion 

15 process perfonmed within the wellbore, and the perforated tubular liners are formed by 
a radial expansion process perfomied within the wellbore. 

According to another aspect of the present Invention, a method of Isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

20 includes positioning one or nrK>re solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenranean zone, positioning one or more perforated tubulars 
each including one or nfK>re radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars VMthin the wellbore, fluidiciy coupling the perforated 

25 tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the wellbore external to the 
primary scriid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the interior of one or mors of the perforated tubulars, and radially 
expanding and plastically defomnlng the perforated tubular liners within the Interior of 

30 one or more of the perforated tubulare. 

According to another aspect of the present invention, a method of extracting n^aterfats 
from a producing subterranean zone in a welJbore, at least a portbn of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 
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within the welltx>re. positioning one or more perforated tubuiars each including one or 
more radial passages within the weUbore, the perforated tubuiars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubuiars and 
the perforated tubuiars within the weilbore, fluidicly coupling the solid tubuiars with ttie 
5 casing, fluidicly coupling the perforated tubuiars with the solid ^bulars, fluidicly 
isolating the producirTg subterranean zone from at least one other subterranean zone 
within the wellbbre. fluididy coupling at least one of the perforated tubuiars with the 
producing subterranean zone, positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubuiars^ and radially expanding and 
10 plastically deforming the perforated tubular liners within the interior of one or more of 
the perforated tubuiars. 

According to another aspect of the present invention, a system for Isolating a first 
subtenanean zone from a second subterranean zone in awellbore is provided that 

15 includes means for positioning one or mo^e solid tubuiars within the wellt>ore, the solid 
tubuiars traversing the first subterranean zone, means for positioning one or more 
perforated tubuiars each including one or more radial passages within the wellbore. the 
perforated tubular^ traversing th^ second subtenanean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the wellbore, 

20 means for fluidicly coupling the perforated tubuiars and the solid tubuiars, n^eans for 
preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the wellbore external to the primary solid tubuiars and 
perforated tubularSt means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubuiars, and means for radially expanding 

25 ' and plastically deforming the perforated tubular liners within the Interior of one or more 
of the perforated tubuiars. 

According to another aspect of the present irwention, a system for ^acting materials 
from a producing subterranean zone In a wellbore, at least a portion of the wellbore 
30 including a casing, is provided that includes rneans for positioning one or more solid 
tubuiars within the wellbore, means for positioning one or more perforated tubuiars 
each including one or nrare radial passages within the wellbore, the perforated tubuiars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubuiars and the perforated tubuiars within the wellbore, nrieans for fluidicly 
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coupling the solid tubulars with the casing, means for fluldldy coupling the perforated 
tubulars with the solid tubulars, means for fluidicly isolating the producing subterranean 
zone from at least one other subten^naan zone within the wallbpre, means forfluldidy 
coupling at least one of the perforated tutHJiars with the producing subterranean zone. 
5 means for positioning one or more perforated tubular liners within the inteNor of one or 
more of the perforated tubulars, and means for radially expanding and plastically 
defomung the perforated tubular liners within the interior of on? or more of the 
perforated tubulars. 

10 • According to another aspect of the present invention, an apparatus Is provided that 
includes a zonal isotation assembly including: one or more solid tubuiar members, each 
solid tubular member including one or more external seals, two or more perforated 
tubuiar members each Including radial passages coupled to the solid tubular members, 
and one or more oneway valves for controllably fluidicly coupling the perforated 

15 tubular mennbers. and a shoe coupled to the zonal isolation assembly* At least one of 
the sofid tubular members and the perforated tubular members are formed by a radial 
expansion process perfomned within the wellbore. 

According to another aspect of the present Invention » a method of isolating a first 
20 subten^nean zone from a second subten-anean zone having a plurality of producing 
zones in a wellbore is provided that includes positioning one or more solid tubulars 
within the weHbore, the solid tubulars traversing the first subterranean zone, posKioning 
two or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subten^nean zone, radially 
25 expanding at least one of the solid tubulars and perforated tubulars within the wellt)ore, 
fluidic^ coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subterranean zone fo the second subterranean zone 
within the welQxm external to the primary solid tubulars and perforated tubulars, and 
preventing fluids from passing from one of the produdng 2ones that has not been 
30 depleted to one of the producing zones that has been depleted. 

According to another aspect (tf the present Invention, a method of extracting materials 
from a wellbore having a plurality of producing subterranean zones, at least a portion of 
ttte wellbore including a casing, is provided that includes positioning one or more solid 
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tubulars within the weilbore, positioning two or more perforated tubulars each including 
one or more radial passages within the wellbore. the perforated tubulars traversirrg the 
producing subterranean zones, radially expanding at least one of the solid tubulars and 
the perforated tubulars wKhIn the wellbore, fiuidicly coupling the solid tubulars with the 
5 casing, flMldlcly coupling the .perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subterranean zone finonn at least one other subterranean zone 
within the wellbore. fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone^ preventing fluids from passing from one of the producing 
zones that has not been depleted to one of the producing zones that has been 
10 depleted. 

According to another aspect of the present inventiori, a system for isolating a first 
subterranean zone from a second subterranean zone having a plurality of producing 
zones In a wellbore is provided that includes moans for positioning one or more solid 

15 tubulars within the wellbore, the $olid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, me^ans for fluididy coupling the perforated 

20 tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean 2one to the second subterranean zone within the wellbore extemal to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for preventing fluids from passing from one of the producing zones that has 

25 not been depleted to one of the producing zones that has been depleted. 

According to another aspect of the present invention, a system for extracting materials 
from a pluraDty of producing subten^nean zones in a wellbore. at least a portion of the 
wellbore including a casing, is provided that includes means for positioning one or 
30 more solid tubular$ within the wellbore, means for positioning one or more perforated 
tubulars each including one or more radial passages within the wellbore. the perforated 
tubulars traversing the producing subtenranean zones, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the v^llbore. means 
for fluidicly coupling the solid tubulars with the casing, means for fluidicly coupling the 



16 



perforated tubulars with the solid tubulars, means for fluididy Isolatlr^ the producing 
subterranean zone from at least one other subterranean zone within the wellbore. 
means for fluididy coupling at least one of the perforated tubulars witti the producing 
subterranean zone, means for positioning one or more perforated tubular liners within 
5 the interior of one or more of the perforated tubulars, and means for piBventing fluids 
from passing from one of the producing zones that has not been depleted to one of the 
producing »nes that has been depleted. 

According to another aspect of the present invention, an apparatus for extracting 
10 geothermal energy from a subterranean formation containing a source of geothermal 
energy te provided that includes a zonal isolation assembly positioned within the 
subterranean forrhation including: one or more solid tubular members, each solid 
tubular member induding one or more extemal seals, one or more perforated tubular 
mernbers each including radial passages coupled to the solid tubular members, and 
15 one or more perforated tubular liners each induding one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members; and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore. 

20 

According to another asi^ect of the present invention, a method of isolating a first 
subtemanean zone from a second subtenanean zone induding a source of geothermal 
energy In a wellbore is provided that incliKJes positioning one or wois solid tubulars 
within the weDbore, the solid tubulars traversing the first subterranean zone, positioning 

25 one or more perforated tubulars each induding one or more radial parages within the 
wellbore. the perforated tubulars traversing, the second subtenanean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subtenanean zone 

30 within the wellbore extemal to the primary solid tubulars and perforated tubulars. 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radially expanding ami plastically deforming the perforated 
tutwilar liners within the Interior of one or more of the perforated tubulars. 
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According to another aspect of the present Invention, a method of extracting 
geothermal energy fnxn a subterranean geothennal zone in a wellbore, at teast a 
portion of the weitt>ore including a casing, is provided that includes positioning one or 
niore solid tubutars within the wellbore, positioning one or more perforated tubulars 
5 each including one or more radial passages within the wellbore, the perforated tubulars 
iraversing the subterranean geothermal zone, radially expanding at least one of the 
soHd tubulars and the perforated tubulars within the wellbore. fluidldy coupling the solid 
tubulars with the casing, fluidldy coupling the perforated tubulars with the solid 
tubulars, fluidldy isdating the subt^nianean geotiiarmal zone from at least one other 
10 subterranean zone within the wellbore. and fluidicly coupfing at least one of the 
perforated tubulars with the subterranean geothermal zone. 

According to another aspect of the present Invention, a system for Isolating a first 
subtenranean zone from a ^second geothemrai subterranean zone in a wellbore is 

15 provided that indiKles means for positioning one or more solid tubulars within the 
wellbore. the sdid iubulars traversing the first subterranean zone, means for 
positioning one or nrore perforated tubulars each Ihduding one or more radial 
passages within the weilbore, the perforated tubulars traversing the second geothemial 
subterrar^an zone, means for radiaiiy expanding at least one of the solid tubulars and 

20 perforated tubulars within the wellbore, means for fluidldy coupling the perforated 
tubulars and the solid tubulars. and means for preventing the passage of fluids from the 
first subterranean zone to the second geothermal subterranean zone within the 
wellbore extemai to the primary solid tubulars and perforated tubulars. 

25 According to another aspect of the present Invention, a system for exlrading 
geothermal energy firom a subtenranean geothemr^l zone in a wellbore, at least a 
portion of the weiibors iriduding a casing, is provided that indudas means for 
positioning one or more solid tubulars within the wellbore, means for positioning one or 
more perforated tubiriars each Induding one or more radial passages within the 

30 weiibors. the perforated tubulars traversing the sutiten^anean geothential zone, means 
for radially expanding at least one of the sdid tubulars and the perforated tubulars 
within the wellbore. means for fluldidy coupling the solid tubulars witti the casing, 
means for fluidldy coupling the perforated tubulars with the solid tubulars. means for 
fluldidy isdating the subterranean geothernial zone from at least one other 
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subtenBnean zone within the weflbore, and means for fluldldy coupling at least one of 
the perforated tubulars with the subten-anean geothenmal zone. 

According to another aspect of the present invention, an apparatus is; provided that 
5 includes a zonal isolation assembly, including: one or wotb solid tubular members, each 
solid tubular member including one or mora external seals, one or more perforated 
tubular members each including one or more radial passages coupled to the solid 
tubular members, and a shde coupled fo the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are fomned by ia radial 
10 - expansion process performed within tt^e welibore. and the radial passage of at least 
one of the perforated tubular memt>ers are cleaned by further radial expansion of the 
. perforated tubular members within the welibore. 

According to another aspect of the present invention, a method of isolating a first 
15 subterranean zone from a second subterranean zone in a welibore is provided that 
includes positiohing one or more solid tubulars within the weiibdre, the solid tubulars 
traversing Vhe first subterranean Txme, positioning one or more perforated tubulars 
within the welibore each including one or more radial passages, the perforated tubulars 
traversir^g the second subterranean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars within the welibore, fluididy coupling the 
perforated tubulars and the solid tubulars, preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the welibore external to 
the solid tubulars and perforated tubulars, and cleaning n^terials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tut)ulars within the welibore. 

According to another aspect of the present ir^ventidn, a method of extracting materials 
from a producing subtenranean zone in a welibore, at least a portion of the wdibore 
including a casing, is provided that includes posifioning one or more solid tubulars 
30 within the weilbbra, positioning one or more perforated tubulars within the .weilbore 
each including one or more radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expsmding at least one of the solid tubulars and 
the perforated tubulars within the wellboris, fluididy coupling the solid tubulars with the 
casing^ fluididy coupling the perforated tubulars with the sdld tubulars, fluididy 
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isolating the producing subterranean zone from at least one other subten^nean zone 
within the vvellbore, fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatires, pressures, and 
flow rates within one or more of the perforated tubulars, and cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the wellbore. 

According to another asped of the present invention, a system for isolating a first 
subterranean zone from a second sufcfterranean zone in a wellbore is provided that 

10 includes means for positioning one or more solid tubulars vAih\r\ the wellbore. the solid 
tubulars traversing the first subterranean zon6, means for positioning one or more 
perforated tubulare within the wellbore each including one or more radial passages, the 
perforated tubulars traverdng the second subtenranean zone, means for radially 
expanding at ieast one of the solid tubulars and perforated tubulars within the wellbore, 

15 means for fluididy coupling the perforated tubulars and the solid tubulars. means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zorve within the wellbore external to the solid tubulars and perforated 
tubulars, and means for cleaning materials from the radial passages of at ieast one of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 

20 wellbore. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a wellbono, at least a portion of the wellbore 
induding a casing, is provided that indudes means for poslttoning one or mors solid 

25 tubulars within the wellbore,. means for positioning one or more perforated tubulars 
withh the weUbore each induding one or more radial passages, the perforated tubiters 
traversing the producing subterranean zone, means for radially expanding at least one 
of the sdM tubulars and the perforated tubulars within the wellbore, means for fluidicly 
coupling the solid tubulars wtth the casing, means for fluidicly coupling itm perforated 

30 tubulars with the solid tubuteurs, means for fluididy Isolating the produdng subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluididy 
coupling at least one of the perforated tubulars with the producing subterranean zone, 
and means for deaning materials from the radial passages of at least one of the 
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perforated tubulars by further radial expwsion of the perforated tubulars within the 
wellbore. 

Brief Description of the Drawings 

FIG. 1 is a fragmentary cross-sectional view illustrating the isoiation of subtenanean 
5 zones. 

Pig. 2a is a cross sectional illustration of the placement of an illustrative embodiment of 
a system for isolating subterranean zonB& within a borehole. 

10 Fig. 2b IS a cross sectlonat liiustratipn of the system of Fig. 2a during the injection of a 
fiuidic mat^al into the tubular support member. 

F^. 2c is a cross sectional illustration of the system of Fig. 2b while pulling the tubular 
expansion cone out of the wellbore. 

15 

Fig. 2d is a cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out (rf the wellbore. 

Fig. 3 is a cross sectional illustration <^ an illustrative embodiment of the expandable 
20 tubularmembersof the system of Fig. 2a. 

Fig. 4 Is a flow chart illustration of an illustrative embodiment of a method for 
manufacturing the expandable tubular member of Fig. 3. 

25 Fig. Sa is a cross sectional illustration of an illusbative embodiment of the uptetting of 
the ends of a tubular member. 

Fig. 5b Is a cross sectional illustration of the expandable tubular member of Fig. 5a 
after radially expanding and plastically defbnning the ends of the expandable tubular 
30 member. 

Fig. 5c is a cross sectional illustration of the expandable tubular member of Fig. Sb 
after forming threaded connections on the ends of the expandable tubular niemt>er. 
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Fig. 5d 1$ a cross sectional illustration of the expandable tubular member of Fig. 5c 
after coupling sealing members to the exterior surface of the Intermediate unexpended 
portion of the expandable tubular member. 

5 Rg. 6 is a cross-sectional iHustration of an exemplary embodiment of a tubular 
expanston oone. 

Fig. 7 is a cross-sectional Dlustration of an exemplary embodiment of a tubular 
expansion cone. 

10 

Fig. 8 is a fragmentary cross sectional illustration of an eltemalive embodiment of the 
system for isolating subterranean zones of Rg. 1. 

Fig. 9 is a fragmentary cross sectlona| illustration of an embodiment of a method for 
15 lining one of the perforated tubular membera of the system for Bolating subterranean 
zones of Fig. 1 with a solid tubular liner. 

Fig. 10 is a fragmentary cross sectional illustration of an embodiment of a method for 
sealing one of the perforated tubular members of the system for isolating subterranean 
20 zones of Fig. 1 with a hardenable fluidic sealing material. 

Fig. 11 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 with the surrounding $ut>terrdnean formation. 

25 • 

Fig* 12 is a fragnnientary cross sectional illustration of an embodiment of a method for 
coupling one of flhe perforated tubular mernbers of the system for Isolating 
subterrviean zones of Fig. i with a surrounding perforated weHbore casing. 

30 Fig. 13 is a fragmentary cross sectional illustration of an embodiment of a method for 
lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with another perforated tubular member. 
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Rg, 14 is a fragmentary cross sectional illustration of an alternative emtxjdlnnent of the 
system for isolating subterranean zones of Rg. 1 that includes a one-way valve for 
preventing flow from a producing zone into a depleted zone. 

5 Fig. 15 is a fragmentary cross sectional illustration of an alternative eimbodinient of the 
system for isolating subterranean zones of Fig. 1 1n which the system Is used to extract 
geottiermal energy from a subterranean geothemnal 2x>ne. 

Detailed Description of the Illustrative EmtK>dlnients 

10 . An apparatus and method for isolating one or more subteranean zones from one or 
more other subterranean zones is provided. The apparatus and metlioci perrhlts a 
producing zone to be Isolated from a nonprodudng zone using a combination of solid 
and slotted tubulars. in the production nxxle, the teachings of the present disclosure 
may be used in combination with conventional, well Icnown. production oompletion 

15 equipment ami methods using a series of packers, solid tubing, perforated tubing, and 
sliding sleeves; which will be inserted into the disclosed apparatus to permit the 
commingling and/or isolation of the subtenranean zones from each other 

Refemng to Fig. 1, a wellbore 105 including a casing 110 are positioned in a 
20 subtenanean fonmation 115. The subtenranean formation 115 Indudes a number of 
productive and non-productive zones, including a v^ter zone 120 and a targeted oil 
sand zone 125. During exploration of the subten^nean fonndtion 115, the wellbore 
105 may be extended in a weH Icnown manner to traverse the various productive and 
non-productive »nes, including the water zone 120 and the targeted oil sand zone 
25 125. 

In a prefened embodiment, in order to fluididy Isolate the water zone 120 from the 
targeted oil sand zone 125. an apparatus 130 is provided that includes one or more 
sections of solid casing 135, one or more external seals 140, one or more sections of 
30 perforated casing 145. one or more Intemtediate sections of solid casing 150. and a 
solid shoe 155. In several exemplary embodiments, the perforated dasing 145 indudes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other materials 
from one end of the soBd casing 136 to the other end of the solid casing 1 35. The solid 
ca^ng 135 nr^y qomprise any number of oonventiondl commercially available sections 
of solid tubular casing such as, for example, oilfield tubulars fabricated from chromium 
5 siteel or fiberglass. In a preferred embodiment, the sofid casing 1 35 comprises oilfield 
tubulars available from various foreign and domestic steel mills. 

» 

The solid casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventional commercially 
10 available processes such as, for example, welding, slotted and expandable connectors, 
or expandable solid connectors. In a prefened embodlryient, the solid casing 135 is 
coupled to the casing 110 by using expandable solid connectors. The solid casing 135 
may comprise a plurality of such solid cashg 135. 

15 The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commercially availabie processes such^as, for exanrvie. welding, or 
slotted arid expandable connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the perforated casing 145 by expandable sdid connectors. 

20 

In a preferred embodiment, the casing 135 Includes one more valve members 160 for 
controlling the flow of fluids and other materials within the interior region of the casing 
135. in an alternative embodiment, during the production mode of operation, an 
Internal tubular string with various anrangements of packers, perforated tubing,, sliding 
25 sleeves, and valves may be. employed within the apparatus to provide various options 
for commingling arxl isolating sutiterranean zones from each other while providing a 
fluid path to the surface. 

in a particulariy preferred embodiment, the casing 135 is placed into the wellbore 105 
30 by expanding the casing 1 35 in the radial direction into intimate contact vMh the Interior 
walls of the wellbore 105. The casing 135 rtiay be expanded in the radial direction 
using any number of conventional commercially available methods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 t>e1ween .the solid casings 135 and 150 and the wellbore 105. The seals 
140 may comprise ariy nunrAier of conventional commercially available sealing 
materials suitable for sealing a casing In a weljbore such a$» for example, lead, rubber 

5 or epmy. In a prefened ennbodlment, the seals 140 comprise Stratatok epoxy material 
available from Halliburton Energy Services. The perforated casing 145 permits fluids 
and other materials to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this manner, o9 and gas may be produced from 
a producing subterranean zone within a subtenranean formation. The perforated 

10 casing 145 may comprise any number of conventiohal commsfclally available sections 
of slotted tubular casing. In a preferred embodiment, the peifbrdted casing 145 
oompiises expandable slotted tubular casing available from Petroline in Aberdeen, 
Scotland. In a partlculariy preferred embodiment, tiie perforated casing 145 comprises 
expandable slotted sandscreen tubular casing available from Petroline in Aberdeen, . 

IS Scotland. 

The perioratad casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casir^ 135 using any number of 
conventional oommerdally available processes such as, for example, welding, or 
20 slotted 'or solid expandable connectors. In a preferred embodiment, the perforated 
casing 145 Is coupled to the solid casing 1 35 by expandable solid connectors* 

The perforated casing 145 is pnsferably coupled to one or more intermediate solid 
casings 150. The perforated casing 145 may be coupled to the intermediate solid 
25 casing 150 using any number of conventional commercially available processes such 
as, for example, welding or expandable solid or slotted connectors. In a prefened 
embodiment, the perforated casing 145 is coupled to the intermediate solid casing 150 
by expandable solid connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of 
conventional oommendally available processes such as, for example, welding or 
expandable solid or slotted connectors. In a preferred embodiment the last perforated 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 
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In an alternative emtKKJinnent the shoe 155 is coupled directly to the tast one of the 
intermediate solid casings 150. 

5 In a preferred embodiment the perforated casings 145 are positioned within the 
M^iitxxe 105 t>y expanding the perforated casings 145 In a radial direction into intimate 
oontad with the interior wails of the wellt)ore 105. The perforated casings 145 may be 
expanded in a radial direction using any number of conventional commercially available 
processes. 

10. 

The intemiediate solid casing 150 penmits fluids and other materials to pass between 
adjacent perforated casings 145. The Intermediate solid casing 150 may comprise 
any number of conventional commercially available sections of solid tubular casing 
such as, for example, oilfield tubulars fabricated from chromium steel or fiberglass. In 
15 a preferred embodiment, the intermediate solid casing 150 comprises oilfield tubulars 
available from foreign and domestic steel mills. 

The intermediate solid casing 150 is preferably coupled to one or mors sections of the 
perforated casing 145. The intemiediate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventional conrmierddlly available 
processes such as, for example, welding, or solid or slotted expandable connectors. In 
a preferred entixxiiment, the intemiediate solid casing 150 is coupled to the perforated 
casing 145 by expandable solid connectors. The intermediate solid casing ISO may 
comprise a plurality of such intemiediate solid casing 150. 

25 

In a prefenred embodlnrwnt. the each intermediate solid casing 150 includes one more 
valve members 170 for controlling the flow of fluids and other materials within the 
Interior region of the intemiediale casing 150. in an alternative embodiment, as will be 
recognized by persons having ordinary skill in the art and the benefit of the present 
30 disdosuTB, during the production mode of operation, an internal tubular string with 
various arrangements of packers, perforated tubing, sliding sleeves, and valves may be 
employed within the apparatus to provide various optfons for oomnrtingling and isolating 
subterranean zones from each other while providing a fluM path to the surfece. . 
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In a particularty preferred embodiment, the intemiediate casing 150 is placed into the 
wellt)ore 105 by expanding the ihtenfnediat^ casing 150 in the radial direction into 
Intimate contact virith the interior walls of the weilbbre 105. The intermediate casing 
150 nnay be expanded in the radial direction using any number of conventional 
5 oommerdally available methods. 

In an alternative embodiment one or more of the irjtemiediate solid casings 150 may 
be onfiitted. In an aitamative preferred embodmnent, one or more of the perforated 
casings 145 are provided with one or more seals 140. 

10 

The shoe 155 provides a support nrtember for the apparatus 130. In this manner, 
various production and exploration tools rr»y be supported by the show 150. The shoe 
150 may oomprise any number of conventibnal commercially available shoes suitable 
for use In a wellbore such as, for example* cement filled shoe, or an aluminum or 
15 composite shoe. In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a preferred embodiment, the shoe 155 is selected 
to provide sufficient strength In compression and tension to permit the use of high 
capacity production and exploration tools* 

20 In a particularly preferred emtxKllment, the apparatus 130 includes a plurality of solid 
casings 135, a plurality of seals 140» a plurality of perforated casings 145, a plurality of 
intermediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
may comprise one or more solid casings 135, each with one or more valve members 
160, n perforated casings 145. rvl intermediate solid casings 150, each with one or 

25 more vah^e members 1 70, and a shoe 1 55, 

During operation of the apparatus 130, oil and gas may be controllably produced from 
the targeted oil sand zone 125 using the perforated casings 145, The oil and gas may 
then be transported to a surface location using the solid casing 135. The use of 
30 intermediate solid casings 150 with valve members 170 pemiits isc^ted sections of the 
. zone 125 to be selectively Isolated for production. The seals 140 pemM the zone 125 
to be fluididy Isolated from the zone 120. The seals 140 further pemiits isolated 
sections of the zone 125 to. be fluididy isolated from each other, in this manner, the 
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apparatus 130 permits unwanted and/br norvproductlve subterranean zoies to be 
fluididy isolated. 

In an alternative embodiment as will be recognized by persons having ordinary sklH in 
S the art and also having the benefit of the present disclosure^ during the production 
mode of operation, an internal tubular string with various arrangements of pad»rs, 
perforated tubing, sliding sleeves, and valves nay be employed within the apparatus to 
provide various options for opmmingling and solating subterranean zones from each 
other while providing a fluid path to the surface. 

10 

In several alternative embodiments, tfie solid casing 135, the perforated casings 145. 
the intennediate sections of soMd casing ISO, and/or the solid shoe 155 are radially 
expanded and plastlcaliy deformed within the weObore 105 in a conventional manner 
and/or using one or more of the methods and apparatus disdosed in one or more of 

15 the following: (1) U.S. patent application serial no. 09/454,139, attorney docket no. 
25791.03.02, filed on 12/3/1999, (2) U.S. patent application serial no. 09/510,913. 
attorney dodtet no. 25791.7.02. filed on 2/23/2000, (3) U.S. patent application serial 
no. 09/502.360. attorney docitet no. 25791.8.02. filed on 2/10/2000, (4) U.S. patent 
application serial no. 09/440,338. attorney dod^et no. 25791 .9.02, filed on 1 1/15/1999, 

20 (5) U.S. patent application serial no. 09/523,460. attorney docl<et no. 25791 .1 1.02. filed 
on 3/10/2000, (6) U.S. patent application serial no. 09/512,895, attorney docket no. 
25791.12.02, filed on 2/24/2000, (7) U.S. patent application serial no. 09/511,941, 
attomey dodcet no. 25791.16.02, fUed on 2/24/2000. (6) U.S. patent application serial 
no. 08/588.946, attomey docket no. 25791.17.02. tied on 6/7/2000, (8) U.S. patent 

25 appllcatk>n serial no. 09/559,122, attomey docket no. 25791.23.02, filed on 4/26/2000, 
(10) per patent appBcatton serial no. PCT/USOO/18635, attomey docket no. 
25791.25.02, filed on 7/9/2000, (11) U.S. provisioral patent applicatton serial no. 
60/162.671, attomey docket no. 2579127. filed on 11/1/1999. (12) U.S. provisional 
patent appHcation serial no. 60/154,047, attomey docket no. 25791.29. filed on 

30 9/16/1999, (13) U.S. pioyisionai patent application serial no. 60/159.062, attomey 
docket no. 25791.34, filed on 10/12/1999. (14) U.S. provisnnal patent appiicatkxi serial 
no. 60/159.039, attomey docket ho. 25791.36, filed on 10/12/1999. (15) U.S. 
provisional patent appllcatron serial nb. 60/159,033, attomey docket no. 25791.37, filed 
on 10/12/1999, (16) U.S. provistonai patent application serial no. 60/212.359, attomey 
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docket no. 25791.38, filed on 6/19/2000» (17) U.S. provisional patent application serial 
no. 60/165,228, attorney docltet no. 25791.39, filed on 11/12/1999, (18) U.S. 
provisional patent application serial no. 60/221,443. attorney docket no. 25791.45, filed 
on 7/28/2000, (19) U.S. provisional patent application serial no. 60/221,645, attcmiey 

5 docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional patent appiication serial 
no. 60/233,638, attorney docket no. 25791.47, filed on 9/18/2000, (21) US. provisional 
patent applk»tion serial no. 60/237,334, attorney docket no. 25791,48, fOed on 
10/2/2000, (22) U.S. provisional patent application serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2b01; (23) U.S. provisional patent appllcatton serial 

10 no. 60/262,434, attorney docket no. 25791 .51 , filed on 1/17/2001 ; (24) U.S, provistonai 
patent application serial no. 60/259,486, attorney docket no. 25791.52, filed on 
1/3/2001 ; (25) U.S. provistonal patent application serial no. 60/303,740, attorney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provisional patent epplication serial no. 
60/313,453, attorney docket no. 25791.59, filed on 8/20/2001; (27) U.S. provistonal 

15 patent appiication serial no. 60/317,986, attorney dodcet no. 25791.67,. filed on 
9/8/2001; (28) U.S, provisional patent application serial no. 60/318,386, attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent appiicatton serial no. 
09/969,922, attorney docket no. 257^1.69, filed on 10/3/2001 » the disclosures of which 
are incorporated herein by reference. In an exemplary embodiment, the radial 

20 clearances between the radially expanded solid casings 135, perforated casings 145, 
intennediate sections of sc^id casing 150, and/or the solid shoe 155 and the welttx)re 
105 are eliminated thereby eliminating the annulus between the solid casings, the 
perforated casings 145, the intermediate sections of solid casing 150, and/or the solid 
shoe 155 and tte weilbore 105. In this manner, the optional need for filling the annulus 

25 with a filler material such as, for exanripie, gravel, n^ay be eliminated. 

Referring to Figs. 2d-2d, an Illustrative embodiment of a system 200 for isolating . 
subte'nranean formations Includes a tubular support member 202 that defines a 
passage 202a. A tubular expansion cone 204 that defines a passage 204a is coupled 
30 to an erKl of the tubular support member 202. In an exemplary embodiment, the 
tubular expansion cone 204 includes a tapered outer surfece 204b for reasons to be 
described. 
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A pre-€xpanded end 206a of a first expandable tubular member 206 that defines a 
paseage 206b Is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular niember 206 
further includes an unexpended intennediate portion 206c, another pre-expanded end 
5 206d, and a sealing mennt>er 206e coupled to the exterior surfeK^e of the unexpended 
intemiediate portion. In an exennplary embodiment, the inside and outside diameters of 
the pre-expanded ends, 206a and 206d, of the first expandable tubular member 206 
are greater than thei inside and outside diameters of the unexpended interrhediate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 
10 * the first expandable tubular member 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-expanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connectjon. Another end 210c of the slotted tubular member 

15 210 is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventtonal threaded connection. A pre^xpanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended intermediate portion 214c, another pre-expanded end 

20 21 4d, and a sealing member 214e coupled to the exterior surface of the unexpended 
rntenmedlate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends, 214a and 214d, of the second .expandable tutxjlar member 
214 are greater than the inside and outside diameters of the unexpended intenmediate 
portion 214c. 

25 

An end 216a of a slotted tubular member 216 that defines a passage 216b Is coupled 
to the other pre-expanded end 21 4d of the second expandable tubular member 214 by 
a oonventional threaded connection. Another end 216c of the siotled tubular member 
216 is coupled to an end 218a of a siotled tubular miamber 218 that defines a passage 
30 218b by a oonventional threaded connection. A pre-expanded end 220a of a third 
expandable tut>u)ar member 220 that defines a passage 220b is coupled to the other 
end 218c of the slotted tubular member 218. The third e)q?andable tubular member 
220 further includes an unexpended intermediate portion 220c. another pre-expanded 
end 220d. and a sealing rnember 220e coupled to thei exterior surface of the 
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unexpended intermediate portion. In an exemplary embodinient, the inside and outside 
diameters of the pre-expanded ends, 220a and 220d. of the third expandable tubular 
member 220 are greater than the Inside and outside diameters of the unexpended 
intermediate portion 220c. 

5 

An end 222a of a tubular member 222 is threadably coupled to the end 30d of the third 
expandable tubular member 220. 

In an exemplary embodiment, the inside and outside diameters of the pre-expanded 
10 ends, 206a, 206d, 214a, 214d, 220a and 220d, of the expandable tubular members, 
206, 214. and 220, and the slotted tubular members 210. 212. 216, and 218, are 
substantially equal. In several exemplary embodiments, the sealing members, 206e, 
21 4e, and 220e, of the expandable tubular members, 206, 214. and 220, respectivety. 
further include anchoring elements for engaging the wellbore casing 104. In several 
15 exemplary embodiments, the slotted tubular members, 210, 212, 216, and 218, are 
oonventlonal slotted tubular members having threaded end connections suitable for 
use in an oil or gas well, an underground pipeline, or as a structural support. In several 
altemative embodiments, the slotted tubular members, 210, 212, 216, and 218 are 
conventional slotted tubular members for recovering or introducing fluldic materials 
20 such as, for example, oil, gas and/or water from or Into a subterranean fonnation. 

In an exemplary embodin^ent. as Illustrated in Fig. 2a. the system 200 is initially 
positioned in a borehole 224 formed in a subterranean fomnation 226 that includes a 
water zone 226a and a targeted oil sarxi zone 226b. The borehole 224 may be 

25 positioned in any orientation from vertical to horizontal. In an exemplary embodiment, 
the upper end of the tubular support member 202 may be supported in a oonventlonal 
manner using, for example, a slip joint, or equivalent device In order to permit upward 
nnovement of the tubular support member and tubular expansion oone 204 relative to 
one or more of the expandable tubular members, 206, 214, and 220, and tubular 

30 members, 210, 212. 216. and 218. 

In an exemplary embodiment, as illustrated m Fig. 2b, a fluidic nnaterial 228 is then 
injected into the system 200. through the passages, 202a and 204a. of the tubular 
support member 202 and tubular expansion oone 204, respectively. 
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In an exemplary embodiment, as Illustrated in Rg. 2c, the continued injection of the 
fluidic material 228 through the passages, 202a and 204a. of the tubular support 
member 202 and the tubular expansion cone 204. respectively, pressurizes the 
5 passage 18b of the shoe 18:below the tubular e)^nslon cone thereby radially 
expanding and plastically defbrrnlng the expandable tubular member 206 off of the 
tapered external surface 204b of the tubular expansion cone 204. in particular^ the 
Intennediate non pre-expanded portion 206c of the expandable tubular member 206 is 
radiaily expanded and plastically deformed off of the tapered external surface 204b of 

10 the tubular expansion cone 204. As a result, the isealing member 206e engages the 
interior surface of the wellbore ca^ng 104. Consequently, the radially expanded 
Intennediate portion 206c of flie expandable tubular member 206 is thereby coupled to 
the wellbore casing 104. In an exemplary embodiment, the radially expanded 
intennediate portion 206c of the expandable tubular member 206 is also thereby 

15 anchored to the wellbore casing 104. 

In an exemplary embodiment, as Illustrated in Fig. 2d. after the expandable tubular 
member 206 has been plastically defbmned and radially expanded off of the tapered 
external surface 204b of the tubular expansion cone 204, the tubular expansion cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
member 202. As a result, the second and third expandable tubular members. 214 and 
220,.are radiaily expanded and plastically deformed off of the tapered external surface 
204b of the tubular expansion cone 204. In particular, the intennediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 expanded and plastically defomied off of the tapered external surface 204b of the 
tubular expansion cone 204. As a result, the sealing member 214e engages the 
interior surface of the wellbore 224. Consequently, the radially expanded intennediate. 
portion 214c of the second expandaMe tubular member 214 Is thereby coupled to the 
weliboiB 224. in an exemplary embodiment, the radially expanded IntemwJiate portion 

30 214c of the second expandable tubular member 214 Is also thereby anchored to the 
weHbore 1 04. Furthermore, the continued application of the upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagement with the pre-expanded end 220a of the third expandable tubular member 
220. Rnaily. the continued application of the upward force to the tubular member 202 
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will then radially expand and plastically deform the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the intermediate non pre-expanded portion 220c of the third expandable 
tubular member 220 is radially expanded and plasticaliy deformed off of the tapered 
5 external suifeoe 204b of the tubular expansion cone 204. As a result, the sealing 
member 220e engages the interior surface of the wellbore 224. Consequently, the 
radially expanded intehfnecfiate portion 220c of the third expandable tubular member 
220 Is thereby coupled to the wellbore 224. in an exemplary embodiment, the radially 
expanded intermediate portion 220c of the third expandable tubular member 220 is 
10 also thereby anchored to the wellbore 224. As a result, the water zone 226a and 
fluididy tsdated from the targeted oil sand zone 226b. 

After completing the radial expansion and plastic deformation of the third expandable 
tubirtar member 220, the tubular sufl^pprt member 202 and the tubuiar expansion cone 
15 204 are removed from the wellbore 224. 

Thus, during the operation of the system 10, the intermediate non pre-expanded 
portions, 206c. 214c, and 220c, of the expandable tubular n>embers. 206, 214. and 
220. raspectively, are radially expanded and plastically defonned by the upward 

20 displacement of the tubular expansion cone 204. As a result the sealing members, 
206e, 214e, and 220e, ane displaced in the radial direction into engagement with the 
wellbore 224 thereby coupling the shoe 208. the expandable tubular meniber 206, the 
slotted tubular members, 210 and 212. the expandable tubular member 214, the slotted 
tubular members, 216 and 216, and the expandable tubular member 220 to the 

25 wellbore. Furthemiore, as a result, the connections between the expandable tubular 
members. 206, 214, and 220, the shoe 208, and the slotted tubular members. ;210, 
212, 216, and 218, do not have to be expandable connections thereby providing 
slgnfflcant cost savings. In addition, the inside, diameters of the expandable tubular 
members, 206, 214, and 220. and the slotted tubular members. 210, 212, 216. and 

30 218, after the radial expansion process, are substantially equal. In this rhanner, 
additional oonventonai tools and other conventional equipment may be easily 
positioned within, and moved through, the expandable and slotted tubular members. In 
several attematfve embodiments* the conventional tools and equipment include 
conventional valving and other conventional flow control devices for controlling the flow 

33 . • 
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of fluidic materials within and between the expandable tubular members. 206, 214, arid 
220, and the slotted tubular members, .210. 212, 216, and 218. 

Furtfiennore, in the system 200, the slotted tubular members 210. 212. 216, and 218 
5 are tnterteaved among the eiqpandable tubular members, 206, 214, and 220. As a 
result, because only the intemtediate non prer«xpanded portions, 206c. 214c and 
220c of the expandable tubular niiembers. 206, 214, and 220, respectively, are radially 
expanded and plastkally defbnned. the slotted tubular members. 210. 212. 216. and 
218 can be conventional slotted tubular members thereby significantly reducing the 

10 • cost and complexity of the system 10. Moreover, because only the intemnediate non 
pre-expanded portions, 206c, 214c and 220c, of the expandable tubular members, 
206, 214. and 220, respective, are radially expanded and plastically defomied. the 
number and length of the interieaved slotted tubular members. 210. 212. 216. and 218 
can be much greater than the number and length of the expandable tubular members; 

15 In an exemplary embodiment, the total length of the intermediate non pre-expanded 
portions. 206c 214c and 220c of the expandable tubular members. 206. 214. and 
220. is approximate^/ 200 feet, and the total length of the slotted tubular members, 
210, 212, 216. and 218. is approximately 3800 feet. Consequently, in an exemplary 
errtxjdiment, a system 200 having a total length of approximately 4000 feet is coupled 

20 to the wellboie 224 by radialiy expanding and plastically deforming a total length of only 
approximately 200 feet. 

Furthenmore, the seaTmg rftembers 206e, 214e. and 220e. of the expandable tubular 
members, 206. 214, and 220. respectively, are used to couple the expandable tubular 

25 members and the slotted tubular members. 21 0. 21 2. 216. and 21 8 to the wellbore 224. 
the radial gap between the slotted tubular members, the expandable tubular members, 
and the weObore 224 may be large enough to effectively etimmate the possibility of 
damage to the expandable tubular members and slotted tubular members during the 
placement of the ^tem 200 within the wellbore. 

30 . 

In an exemplary embodiinent. the pre-expanded ends, 208a, 20ed. 214a, 214d. 220a, 
and 220d. of me expandable tubular members. 206, 214. and 220, respectively, and 
the slotted tubular members. 210. 212. 216. and 218. have outside diameters and vi«ill 
thicknesses of 8.375 inches and 0/350. indies, respectively: prior to the radial 
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expansion, the intenriediate hon pre-expanded portions, 206c, 214c and 220c, of the 
expandable tutKJtar nienfibers, 206, 214, and 220, respectively, have outside diameters 
of 7.625 Inches; the slotted tubular members, 210, 212, 216. and 218, have inside 
diameters of 7.675 inches; after the radial expansion, the inside diameters of the 
5 intennediate pc^ris, 206c, 214c, and 220c of the expandable tubular members, 206. 
214, and 220, are equal to 7.675 Inches; and the wellbore 224 has an inside diameter 
of 8.755 Inches. 

In an exemplary embodiment the pre-expanded ends, 206e. 206d, 214a, 214d, 220a, 
10 and 220d, of the expandable tubular members, 206, 214^ and 220, respecGvety, and 
the slotted tubular members, 210, 212, 216, and 218, have outside diameters and wail 
thicknesses of 4.500 Inches and 0.250 inches, respectively; prior to the . radial 
expansion, the Intenmedlate non pre-expanded portions, 206c 214c, and 220c, of the 
expandable tubular members, 206, 214, and 220, respectively, have outside diameters 
15 of 4.000 inches; the slotted tubular menrtbers, 210, 212, 216, and 218, have inside 
diameters of 4.000 inches; after the radial expansion, the inside diameters of the 
intermediate portions, 206c 214c and 220c, of the expandable tubular members, 206. 
214, and 220, are equal to 4.000 inches; and the wellbore 224 has an Inside diameter 
of 4.892 inches. 

20 

In an exemplary embodiment, the system 200 is used to inject or extract fluidic 
materials such as, for example, oil. gas, and/or water into or from the subterranean 
formatton 226b. 

25 R^enring now to Fig. 3, an exemplary embodiment of an expandable tubular member 
300 will now be described. The tubular member 300 defines an Interior region 300a 
and includes a fimt end 300b including a first threaded connection 300ba, a first 
tapped portion 300c an intermediate portion 300d, a second tapered portion 300e, 
and a second end 300f induding a second threaded connection 300fa. The tubular 

30 member 300 further preferably includes an intermediate sealing member 300g that is 
coupled to the exterior surface of the intermediate portion SOOd. 

In an exemplary embodiment, the tubular member 300 has a substantially annular 
cross section. The tubular mdnnber 300 may be fabricated from any number of 
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conventional commercially available materials such as, for example. Oilfield Country 
Tubular Goods (OCTG). 13 chrorrtum steel Uibing/casing, or L83, J55, or P1 10 API 
casing, 

5 In an exemplary embodiment the Interior 300a of the tubular member 300 has a 
substantially circular cross section. Furthemnore. in an exemplary embodirnent. the 
interior re^on 3Q0a of the tubular member includes a first inside diameter Oi. an 
intenmedlate Inside diameter Dint, end a second Inside diameter Da. In an exemplary 
embodiment, the first and second Inside diameters, Di and D2, are substantially equal. 

10 In an exemplary embodiment, the first and second inside diameters, Di and D2, aiB 
greater than the intemnedlate inside diameter Dint. 

The first end 300b of the tubular member 300 is coupled to ttie intemiediate portion 
300d by the first tapered portion 300c» and the seccwid end 300f of the tubular member . 

15 Is coupled to the intermediate portion by the second tapered portion 360e. In an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300f, of the tubular member 300 Is greater than the outside diameter of the 
intenrnediate portion 300d of the tubular member. The first and second ends, 3Q0b and 
300f, of the tubular member 300 indude wall thicknesses, ti and t2, respectively. In an 

20 exemplary embodiment, the outside diameter of the intennediate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ends, 300a and 300f. The Intenmedlate portion 300d of the tubular 
member 300 includes a wall thickness tmr. 

25 In an exmiplary embodiment, the wall thicknesses ti and tj are substantially equal in 
order to provide substantially equal burst strength for the first and second ends, 300a 
and 300f, of the tubular member 300. In an exemplary embodiment, the wait 
thicknesses, tt and ta, are both greater than the wall thickrwss \m In order to optiinaily 
match the burst strength of the first, and second ends, 300a and 300f, of the tubular 

30 member 300 with the intemnedlate portion 300d of the tubular member 300. 

In an exemplary emtKXiiment, the first and second tapered portions, 300c and 300e, 
are Inclined at an angle, a, relative to the longitudinal direction ranging from about 0 to 
30 degrees In order to optimally facilitate the radial expansion of the tubular member 
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300. In an exemplary embodiment, the first and second tapered portions, 300c and 
300e, provide a smooth transition between the first and second ends, 300a and 300f, 
and the intemnediate portion 300d, of the tubular member 300 in order to minimis 
stress concentrations. 

5 

The intermediate sealing member 300g is coupled to the outer surface of the 
intermediate portion 3b0d of the tubular member 300. In an exemplary embodintent, 
tlie intemnediate sealing member 3p0g seats the Interface between the intemiedlate 
portion 30bd of the tubular memtw 300 and the interior surface of a wellbore casing 

1 d 305, or other preexisting structure, after the radial expansioif) and plastic deformation of 
the intermediate portion 300d of the tubular menrtber 300. In an exemplary 
embodiment, the intermejdiate sealing member 300g has a substantially annular cross 
section. In an exemplary embodiment, the outside diameter of the intermediate sealing 
member 300g is selected to be less than the outside diameters of the first and second 

15 ends, 300a and 30,0f, of the tutmlar member 300 in order to optimally protect the 
Intermediate sealing member 300g during placement of the tubular member 300 within 
the wellbore casings 365. The intermediate sealing member 300g may be fabricated 
from any number of conventional oommerddlly avaiiabie materials such as, for 
example, thermoset or themnopiastic polynrTers. In an exemplary embodiment, the 

20 interrmdiate sealing member 300g is fabricated from thermoset polymers in order to 
optimally seal the radially expanded intemiediate portion 3b0d of the tubular member 
300 with the wiellbore casing 305. In several alternative embodiments, the sealing 
member 300g includes one or more rigid anchors for engaging the wellbore casing 305 
to thereby anchor the radially expanded and plastically defcxmed intermediate portion 

25 300d of the tubular member 300 to the wellbore casing. 

Referring to Figs. 4, and 5a to 5d, In an exemplary embodiment, the tubiitar member 
300 is fonfned by a prooeiss 400 that includes the steps of: (1) upsetting both ends of a 
tubular member in step 405; (2) expanding both upset ends of the tubuiar member in 
30 step 410; (3) stress relieving both expanded upset ends of the tubular member in step 
415; (4) forming threaded connections in both expanded upset ends of the tubular 
member in step 420; arnl (5) putting a sealing material on the outside diameter of the 
non-expanded Intemiediate portion of the tubular.member in step 425. 
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As illustrated In FIG, 5a. in step 405, both endSi 500a and 500b, of a tubular member 
500 are upset using conventional upsetting methods. The upset ends. 500a and 500b. 
of the tubular member 500 Include the wall thicknesses ti and t^. The intemnediate 
portion 500c of the tubular member 500 Includes the wall thickness tm and the interior 
5 diameter D^t- In an exemplary embodiment, the wall thicknesses ti and tj are 
substanttally equal in order to provide buret strength that is substantially equal along 
the enHre length of the tubular member 500. In an exemplary emtxxllment the wall 
thteknesses ti and ts are both greater than the wall thidcness twr in order to provide 
burst strength that is substantially equal atong the entire length of the tubular member 
10 . 500, and also to optimally facilitate the fonnation of threaded connections in the first 
and second ends, 500a and 500b. 

As illustrated in Fig. 5b. in steps 410 and 415. both ends. 500a and 500b. of the tubular 
member 500 are radially expanded using conventional radial expansion methods, and 

15 then both ends, 500a and 500b, of the tubular member are stress relieved. The 
radially expanded ends. 50Oa and 500b. of the tubular member 500 include the Intertor 
diameters Di and D2. In an exemplary embodiment, the Interior diameters Di and D2 
are substantially equal in order to provide a birst strength that is substantially equal In 
an exemplary embodiment, the ratio of the interior dlan^ters Di and D2 to the interior 

20 diameter Dm ranges from about 100% to 120% in order to fadlitate the subsequent 
radial expanskxi of the tubular member 500. 

In a preferred embodiment, the relattonship between the wall thicknesses ti. tz. and tm 
dl the tubular member 500; the inside diameters O1, D2 and Dint of the tubular iromber 
25 500; the inside diameter D^tan of the wetibore casing, or other stmcture, that the 
tubular member 500 will be inserted into; and the outside diameter Dom of the 
expansion axie that will be used to radially expand the tubular men*)er 500 within the 
welibore casing Is given by the foHowIng expresston: 

30 

where tt = tz, and 

Di = 02. 

By satisfying the relationship given in equation (1), the expansion forces placed upon 
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the tubular m8mt>er 500' during the subsequent radial expansion process are 
substantially equalized. More generaUy^ the relationship given in equation (1) may be 
used to calculate the optimal geometry for the tubular mert^er 500 for subsequent 
radial expansion and plastic defbnnnation of the tubular member 500 for fabricating 
5 and/or repairing a wellbore ceding, a pipeline, or a structural support 

As ilh^trated In FIG. 5c in step 420, conventional threaded oonnectionSr 500d and 
500e, are formed in both expanded ends. SOOa and 50db. of the tubular member 500. 
In an exemplary embodlmenf, the threaded connections, 500d and 50pe, are provided 
10 using conventional processes for forming pin and box type threaded connections 
available from Atlas-Bradford. 

As illustrated in Fig. Sd, in step 425, a sealing mernber 500f is then^ applied onto the 
outside diameter of the non-expanded Intennediate portton 500c of the tubular member 

15 500. The sealing member 500f may be applied to the outside diameter of the non- 
expanded intermediate portion SOOc of the tubular member 500 using any number of 
conventional commercially available methods. In a preferred embodiment, the sealing 
member 500f is applied to the outside diameter of the inteonediate portion 500c of the 
tubular rriember 500 using commercially available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodiment, the expandable tubular members, 208, 214, and 220, of 
the system 200 are substantially identical to. and/or incorporate one or more of the 
teachings of, the tubular members 300 and 500. 

25 

Referring to Fig. 6. an exemplary embodiment of tubular expansion cone 600 for 
radially expanding the tubular members 208, 214, 220, 300 and 500 will now be 
described. The expansion cone 600 defines a passage 600a and includes a front end 
60S, a rear end 610, and a radial expansion section 615. 

30 

In an exemplary embodiment, the radial expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angle of attack Oi md the second corilcal outer surface 625 
includes an angle of attack oa. In an exemplary embodiment, the angle of attack Qi is 
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greater than the angle of attack 02. In this manner, the first conical outer surface 620 
optimally radially expands the intermediate portions, 206c, 214c, 220c, 300d« and 500c, 
of the tutMJiar nnembers, 206, 214, 220, 300, and 500, and the second conical outer 
surface 525 optimally radially expands the pre-expanded first and second ends, 206a 
5 and 206d, 214a and 214d, 220a and 220d. 300b and 300f, arid SOOa and 500b, of the 
tubular members. 206, 214. 220, 300 and 500. In an exemplary embodiment, the first 
conical outer surface 620 includes an pngle of isittacic Q^ ranging from about 8 to 20 
degrees, and the second conical outer surface 625 incliKles an angle of attack 02 
ranging from about 4 to IS degrees in order to optimally radially expand and plastically 
10 deform the tubular members, 206, 214, 220. 300 and 500. More generally, the 
expanston cone 600 may indude 3 or more adjacent conical outer surfaces having 
angles of attack that decrease from the Itont end 605 of the expansion cone 600 1 
rear end 610 of the expansion cone 600. 

15 Refening to Fig. 7, another exemplary embodiment of a tubular expansion cone 700 
defines a passage 700a and includes a front end 705. a rear end 710, and a radial 
expansion section 71 5. In an exemplary embodiment the radial expansion section 715 
Includes an outer surface having a substantially parabolic outer profile thereby 
providing a paraboloid shape. In this manner, the outer surface of the radial expanston 

20 section 715 provides an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expansion cone 700 to a minimum at the rear end 710 of the 
expansion cone. The parabolic outer profile of the outer surface of the radial 
expansion section 715 nnay be fonrnd using a plurality of adjacent discrete conk:al 
secflons and/or using a continuous cunred surface. In this manner, the region of the 

25 outer surface of the radial expanskm secUoo 715 adjacent to the front end 705 of the 
expansk>n cone 700 may cn^timaliy radially expand the intermediate portk)ns, 206c, 
214c. 220c, 300d, and 500c, of the tubular members. 206. 214, 220, 300, and 500,. 
while the regk>n of the outer surface of the radial expansion section 715 adjacent to the 
rear end 710 of the expanskM) cone 700 may optimally radially expand fhe pre-. 

30 expanded first and second ends, 206a and 206d, 214a and 214d, 220a and 220d, 300b 
and 300r, and 500a and 500b, of the tubular members, 206, 214. 220, 300 and 500. In 
an exemplary embodiment, the parabolic profile of the outer surtace of the radial 
expansion sectk)n 715 is selected to provkie an angle of attack that ranges from about 
8 to 20 degrees in the vicinity of the front end 705 of the expansion cone 700 and an 
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angle of attack In the vicinity of the rear end 710 of the expansion cone 700 from about 
4 to 15 degrees. 

In an exemplary embodiment, the tubular expansion oone 204 of the system 200 is 
5 substantially Identical to the expansion cones 600 or 700, and/or incorporates one or 
more of the teachings of the expansion cones 600 and/or 700. 

In several alternative embodiments, the teacMngs of the apparatus 130, the system 
200, the expandable tubular member. 300, the method 400, and/or the expandable 
10 tubular member 500 are at least partially combined. 

Referring to Fig. B, in an alternative embodiment, conventional temperature, pressure, 
and flow sensors, 802, 804, and 806. respectively, are operabiy coupled to the 
perfbfBtad tubulars 145 of the apparatus 130.. The temperature, pressure, and flow 

15 sensors, 802. Q04, and 806, respectively, in turn are operabiy coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operational efficiency of the apparatus 130. in several exemplary 
embodiments, the control algorithms utilized by the controller 810 for controlling the 

20 operation of the flow control valves 160 as a function of the operating temperature, 
pressure, and flow rates within the perforated tubular members 145 are conventional 

Referring to Fig. 9, in an alternative embodiment, a solid tubular nriember 905 is 
coupled to one of the perforated tubular members 145 by radially expanding and 

25 plastically deforming the solid tubular member into engagement with the perforated 
tubular member in a conventional manner and/or using one or more of the radial 
e)q)an$ion methods disclosed in one or more of the foHowing: (1) U.S. patent 
application serial no. 09M54,139, attorney dodcet no. 25791.03.02, filed on 12/3/1999. 
(2) U.S. patent appHcaflon serial no. 09/510,013. attorney docket no. 25701 .7.02. filed 

30 on 2/23/2000, (3) U.S. patent application serial no. 09/502.350, attorney dodcet no. 
25791 .8.0i2, filed on 2/10/2000. <4) US. patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. (5) U.S. patent application serial 
no. 09/523.460. attorney docket no. 25791.11.02, tiled on 3/10/2000, (6) U.S. patent 
application serial no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000, 



41 



(7) U.S. patent applicaUon serial no. 09/51 1.941 . attorney docket no. 25791.16.02. filed 
on 2^4/2000. (8) U.S. patent application serial no. 09/588.946, attorney docket no. 
^791.17.02. filed on 6/7/2000, (9) U.S. patent application serial no. 09/559,122, 
attorney docket na 25791.23.02. filed on 4/26/2000. (10) PCT patent applkatlon serial 
5 no. PCT/USOO/18635, attorney docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. 
provisional patent applicatton serial fib. 60/162.671. attorney docket no. 25791.27, filed 
on 11/1/1999, (12) U.S. proviskNial patent application serial no. 60/154,047, attorney 
docket no. 25791.29, filed on 9/16/1999, (13) u!s. provistonal patent applicalion serial 
no. 60/159.082, attorney docket no. 25791.34. filed on 10/12/1999, (14) U.S. 

10 provisional patent i^licatton serial no. 60/159,039. attorney docket no. 25791.36, flied 
on 10/12/1999, (15) U.S. provistonal patent appiteation serial no. .60/159.033, attorney 
docket no. 25791.37, filed on 10/12/1999. (16) U.S. provi^al patent applteation serial 
no. 60/212.359, attorney docket no. 25791.38, fOed on 6/19/2000, (17) U.S. provisional 
patent applKation serial no. 60/165,228, attorney docket no. 25791.39. filed on 

15 11/12/1999, (18) U.S. provistonal patent appBcatlon serial no. 60/221,443. attorney 
docket no. 25791.45. filed on 7/28/2000, (19) U.S. provisksnai patent applicatbn serial 
no. 60/221.645, attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional 
patent application serial no. 60/233,638. attorney docket no. 25791.47, filed on 
9/18/2000, (21} U.S. provisional patent applicatk)n serial no. 60/237.334, attorney 

20 docket no. 25791.48. fUed on 10/2/2000. (22) U.S. provistonal patent applicatk>n serial 
no. 60/270,007, attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S, provistonal patent application serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional patent appUcatton serial 

25 no. 60/303.740, attorney docket no. 25791.61. filed on 7/6/2001; (26) U.S. provisional 
patent appHcatton serial no. 60/313,453, attorn^ docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent application serial no. 60/317,985, attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional patent applteation serial 
no. 60,318,386, atlomey docket no. 25791.87.02, filed on 9/10/2001; and (29) U.S. 

30 utility patent application serial no. 09/969,922, attorney docket no. 25791.69. filed on 
10/3/2001. the disctosures of wtiich are incorporated herein by reference. In Oils 
manner, the solid tubular niember 905 fluMldy seals the radial passages formed in the 
perforated tubular member 145 thereby preventing ih6 passage of fluUic materials 
and/or formation materials through the perforated tubular membeir. 
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• Referring to Fig. 10» in an atlematlve embodiment, the radial openings in one of the 
perforated tutnilar membere 145 are sealed by injecting a hardenable fluidic sealing 
material 1005 into the radial openings in the one perforated tubular member by 
5 posHipning a closed ended pipe 1010 having one or mpre radial openings 1010a within 
the one perforated tubular member 145. Conventional sealing members 1015 and 
1020 then seal the interface between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fiuidic sealing material 1005 Is then 
injected Into the radial opening in the one perforated tubular member 145. The 

10 sealing members 140 prevent the passage of the hardenable fluidic sealing material 
out of the annulus between the one perforated tubular member 145 and the formation 
125. The pipe 1010 and sealing members, 1015 ani 1O20, are then rernoved from the 
apparatus 130. and the hardenable fluidic sealing material is allowed to cure. A 
conventional driD string may then be used to remove any excess cured sealing material 

15 from the Interior surface of the one perforated tubular member 145. In an exemplary 
embodiment, the hardenable fluidic seating material is a curable epoxy resin. 

In an alternative embodiment, as illustrated in Fig. 11, one or mora of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and plasticatly 

20 deformed into contact with the surrounding formation 125 thereby compressing the 
surrounding fonmatlon. In this rnanrier, the surrounding fomiation 125 is maintained in 
a state of compression (hereby stabilizing the surrounding fomfiation, reducing the flow 
of loose particles from the sunx)unding fbmiation Into the radial openings of the 
perforated tubular menober 145, and enhancing the recovery of hydrocarbons from the 

25 surrounding fbrmation. 

* In an alternative embodiment, a seismic source 1105 is positioned on a surface 
location to thereby impart seismic energy into the formation 125. In this manner, 
particles lodged In the radial openings in the perforated tubular mentber 145 may be 
30 dislodged from the radial openings thereby enhancing the sut>sequent recovery of 
hydrocart)on$ from the fbrmation 1 25. 

In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically formed into contact with the surrounding formation 
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125. thereby coupling the perforated tubular member 145 to the surrounding fdnmation, 
an impulsive load is applied to the perforated tubular member. The impulsive toad may 
be applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130. The Impulsive load is then transfenred to the sun^unding fomiatJon 125 
5 thereby compacting and/or slurrifying the sumjunding formation. As a result, the 
recovery of hydrocarbons from the formation 125 is enhanced. 

In an alternative embodhnent as illustrated in Fig. 12. a wellbore casing 1205 having 
one or more perforations 1210 is positioned within the wellbore 105 that traverees the 

10 formation 125. When the apparatus 130 is positiohed within the wellbore 105» one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically deformed into contact with the wellbore casing 1205 thereby 
compressing the surroundhig formation 125. In this manner, the surrounding fbmnatlon 
125 is maintained in a state of compressioh thereby stabilizing the surrouriding. 

15 fbnnation. reducing the flow of loose parHdes from the eunrounding formation into the 
racHal openings of the perforated tubular member 145, and enhancing the recovery of 
hydiocartaons from the sunrounding forniatio 

In an alternative embodinr>^nt, a seismic source 1215 is positioned on a surface 
20 location to thereby Impart seismic energy into the formation 125! In this manner, 
particles lodged In the radial openings in the perforated tubular member 145 nr^ay be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocar1x)ns from the formation 125. 

25 In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically fonned into contact with the wellbore casing 1205. 
thereby coupling the perforated tubular member 145 to the sunounding formation, an 
impulsive load is applied to the perforated tubular member. The impulsive load may be 
applied to the perforated tubular member 145 by applying the load to the end of the 

30 apparatus 130. The imputeive load is then transfenred to the sunrounding fonnation 125 
thereby compacting and/or siunrifying the surrounding formation. As a result, the 
recovery of hydrocart)6ns firom the fonnation 1 25 is enhanced. L 
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Referring to Fig. 13, In an alternative emtxxlitnent, one or more perforated tubular 
members 1305 ar« coupled to one of the perforated tubular members 145 by radially 
expanding and plastically deforming ttie perforated tubular member into engagement 
with the perforated tubular member In a conventional rnanner and/or using one or more 
5 of the radial expansion methods disclosed in one or more of the following: (1) U.S. 
patent application serial no. 0W454,139, attorney docket no. 25791.03.02, filed on 
12/3/1999, (2) U.S. patent application serial no. 09/510,913, attorney docket no. 
25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial no. 09/502.350. 
attorney docket no. 251791.8.02. fUed on 2/10/2000. (4) U.S. patent application serial 

10 no. 09/44P.338, attorney dckdtet no. ^791:9.02, filed on 11/15/1999, (5) U.S. patent 
application serial no. 09/523,460, attorney docket no. 25791.1 1.02, filed on 3/10/2000. 
(6) U.S. patent application serial no. 09/512.695, attorney docket no. 25791.12.02. filed 
on 2/24/2000. (7) U.S. patent application serial no. 09/511.941, attomey docket no. 
25791.16.02. filed on 2/24/2000, (8) U.S. patent appncation serial no! 09/588,948. 

15 attomey docket no. 25791.17.02, filed on 6/7/2000. (9) U.S. patent application serial 
no. 09/559,122. attomey docket no. 25791.23.02, filed on 4/26/2000. (10) PCT patent 
application serial no, PCT/USOO/18835, attonney docket no. 25791.25.02, filed on 
7/9/2000, (11) U.S. provisional patent application serial no. 60/162,671, attomey docket 
no. 25791.27, filed on 11/1/1999. (12) U.S. provisional patent appOcation serial no. 

20 60/154.047. attomey docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisfonal 
patent application serial no. 60/159.082, attomey docket no. 25791. 34> filed on 
10/12/1999. (14) U.S. provisfonal patent application serial no. 60/159.039. sttomey 
docket no. 25791.36. filed on 10/12/1999. (15) U.S. provisfonal patent application serial 
no. 60/159.033. attomey docket no. 25791.37. filed on 10/12/1999. (16) U.S. 

26 provisfonal patent dpplteation serial no. 60/212,359, attorney docket no. 25791 .38, flfod 
on 6/19/20(», (17) U:8. provisfonal patent application serial no. 60/165^28. attamey 
docket no. 25791.39. filed on 11/12/1999. (18) U.S. provisfonal patent applicatioh serial 
no. 60/221.443. attorney docket no. 25791.45. fifod on 7/28/2000, (19) U.S. provisionai 
patent application serial no. 60/221.645^ attorney docket no. 25791.46, filed on 

30 7/28/2000. (20) U.S. provisional patent application serial no. 60/233.638. attomey 
docket no. 25791.47, filed on 9/18«000. (21) U.S. provisional patem application serial 
no. 60/237,334, attomey docket no. 25791 .46, filed on 10/2/2000. (22) U.S. provisfonal 
patent application serial no, 60/270.007, attomey docket na 25791.50, filed on 
2/20/2001; (23) U.S. provisional patent applfoation serial no. 60«62.434. attomey 
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docket no. 25791.51, flied on 1/17/2001; (24) U.S. provisional patent application seriial 
no. 60/259,486, attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional 
patent application serial no. 60/303,740, attwiey docket no, 25791.61, filed on 
7/B/2001; (26) U.S. provisional patent application serial no. 60/313,453. attorney docket 
5 no. 25791.59, filed on 8/2D/2001; (27) U.S. proviskmal patent appllcaton serial no. 
60/317,985, attorney docket no. 25791.67, filed on 9/8/2001; (28) U.S. provisional 
patent appiication serial no. 60/318.386, attorney docket no. 25791.67.02. filed on 
9/10/2001; and (29) U.S. utility patent application serial no. 09/969.922, attorney docket 
no. 25791.69, filed on 10/3/2001, the disclosures of which are incorporated herein by 
10 reference, in this manner, the perforated tubular nDember 905 modifies thjs ftow 
characteristics of the perforated tubular member 145 thereby pennitting the operator of 
the appariatus 130 to modify the overatt fkw characteristics of the apparatus. 

In an attemative embodiment, as illustrated in Fig. 14, a one*way valve 1405 such as, . 
15 for example, a check valve fiuididy couples the interior of a pair of adjacent perforated 
tutwlar members, 145a and 145b, that extract hydrocarbons from corresponding 
subterranean zones A and B. In this manner, if zone B becomes depleted, 
hydrocarbons that are being extracted from zone A wiil not flow into the depleted zone 
B. 

20 . 

In an altemratlve embodiment, as illustrated in Fig. 15, the apparatus 130 Is used to 
extract geothermal energy from a targeted subterranean geothenrol zone 1505. In this 
manner, the operational efficiency of the extractton of geothermal energy is signlffcantly 
enhanced due to the increased intemal diameters of the various radially expanded 
25 elements of the apparatus 1 30 that pennit greater volumetric flows. 

In an alternative embodiment, the perforated tubular members, 145, 210. 212. 216, 
218, and 1305 of the apparatus 130 may be cleaned by further radial expansion of the 
perforated tubular members. In an exemplary embodiment, the amount of further radial 
30 expanston required to dean the radbl passages of the perforated tubtdar members 
145, 210, 212, 216, 21Q, and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that Includes a zonal isolation assembly including 
one or more solid tubular memt>ers. each solkt tubular member including one or more 



46 



t 

external seals, and one or more perforated tubular meml)ers coupled to the solid 
tubular members, and a shoe coupled to the zona) isolation assembly. In an exerhplary 
embodlrnent, the zonal isolation assembly further Includes one or more intermediate 
solid tubuter members coupled to and interleaved among the perforated tubular 
5 members, each intennediate solid tubular member Including one or more external 
seals. In an exemplary embodiment, the zonaj isolation assembly further includes one 
or more vah^ members for controlling the flow of fluidic materfals between the tubular 
members. In an emmplary embodiment, one or mens of the Intenmediate solid tubular 
members include one or more yalve members. 

10 

An apparatus has also been described that includes a zonal isolation assembly that 
includes one or mxe primary solid tubulars, each primary solid tubular Including one or 
more external annular seals, n perforated tubulars coupled to the primary solid 
tubulars. and n-1 intermediate solid tubulars coupled to and iriterleaved among the 
15 perforated tubulars, each intennediate solid tid>ular including one or more external 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subtenranean zone from a second subterranean zone In a 
wellbore has also been described that includes positioning one or more primary solid 

20 tutHitars within the wellbore, the primary solid tubulars traversing the frrst subterranean 
zone, positioning one or nKMB perforated tubulars within the wellbore, the perforated 
tubulars traversing the secortd subterranean zone, fluidicly coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
first subierranean zone to ttie second subterranean zone within the wellbore external to 

25 the solid and perforated tubulars. 

A method of extracting nrtaterials from a produdng subterranean zone in a wellfafora, at 
least a portion of the wellbore including a casing, has also been described that Includes 
positioning one or more primary solid tid>ulars wimin ttie wellbore, fluididy coupling the 
30 primary solid tubulars with the casing, positioning one or more perforated tubulars 
within the wellbore. the perforated tubulars traversing the producing subterranean 
zone, fluldicry coupling ttie perforated tubulars with the primary solid tubulars, fluidicly 
isolating the producing subten^nean zone from at least one ottier subterranean zone 
wittiin the wellbore, and fluidicly coupling at least one of ttie perforated tubulars wtth me 
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producing subterranean zone. In an exemplary embodimsfit, the method further 
includes contallably tluidicly decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 

5 An apparatus h« also been described that includes a subtenranean formation including 
a wellbore, a zonal tsdation assembly at least parUaliy positioned within the wellbore 
that includes one or awe solid tubuljar members, each solid tubular member Including 
one or more extemal seals, and one or more perforated tubular members coupled to 
the soDd tubular members* and a shoe positioned within the weilbore ooupled to the 

10 zonal isolation assembly, wherein at least one of the solid tubular mmbers and the 
perforated tubular members are fonned by a radial expandon process performed within 
the weilbore. In an exeniplary embodiment, the zonal isolaUon assembly further 
includes one or niore intennediate solid tubular members coupled to and inlerledved 
among the perforated tubular members, each intemiediate solid tubular member 

15 including one or more extemal seals, wherein at least one of the solid tubular 
members, the perforated tubular members, and the intennediate sdld tubular members 
are formed by a radial expansion process performed within the weilbore. In an 
exemplary embodiment, the zonal is(^tlon assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodiment, one or more of the 
Intermediate solid tubular members indide one or more valve rrombers for controlling 
the flow of fluids between the solid tubular members and the perforated tubular 
memt>ers. 

25 An apparatus has also been described that Includes a subtenranean fomnaUon including 
a weilbore, a zonal Isolatlori assembly positioned within the weilbore that Includes one 
or more primary solid tubulars, each primary solid tubular including one or more 
extemal annular seals, n perforated tubulars positioned coupled to the primary solid 
tubulars, and n-1 intermediate solid tubulars coupled to and ihterieaved among the 

30 perforated tubulars, each intennediate solid tubular including one or more extenruil 
annular seals, and a shoe coupled to the zonal Isolation assembly, wherein at least one 
of the primary solid tubulars, the perforated tubulars, and the intenrnedlate solid 
tubulars are formed by a radial expansion process, perfomned vvithin the weilbore. 
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A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more primary solid 
tubulars within the wellbore, the primary solid tubulars traversing the first subterranean 
zone, posittoning one or more perforated tubulars within the wellbore, the perforated 
S tubidars traversing the second sgbtenanean zone, radially expanding at least one of 
ttie primary solid tubulars and perforated tubulars within the wellbore, fluididy coupling 
the pefforated tubulars and the primary solid tubulars, and preventing the pisissage of 
fluids from the first subterranean zone to the second subterranean zone within the 
weRbors external to the primary solid tubulars arid perforated tubulars. 

10 

A method of extracting materials from a producing sutrterranean zone in a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that includes 
positioning one or more primary solid tubulars within the wellbore. . positioning one or 
mm perforated tubujars. within the wellbore, the perforated tubulars traversing the 

15 producing subtenranaan zone, radially expanding at least one of the primary solid 
tubulars and the perforated tubulars within the wellbore, fluididy coupling the primary 
solid tubulars with the casing, fluididy coupling the perforated tubulars virith the primary 
sdid tubulars, fluididy isolating the producing subten^nean zone from at least one 
other subterranean zone within the wellbore, and fluididy cou(riing at least one of the 

20 perforated tubulars with the produdng subten^nean zone. In an exemplary 
embodir^nt, the metfKxJ further indudes oontrollably fluididy decoupling at least one 
of the perforated tubulars from at least one otheir of the perforated tubulars* 

An apparatus has also been described that indudes a subterranean fonmation induding 
25 a wellbore. a zonal isdation assembly positioned within the wellbore that indudes n 
soDd tubular mernbers positioned within the wellbore. each solid tubular, nnember 
Induding one or more external seals, arid n-1 perforated tubular members positioned 
within the wellbore coupled to and Interieaved among the solid tubular members, and a 
shoe positioned within the wellbore coupled to the zonal isolation assembly. In an 
30 exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 
the perforated tubulaf members, in an exemplary emixxliment, one or more of the 
sdid tubular members indude one or more valve members for controlling the flow of 
fluids between the sofid tubular members and the perforated tubular members. 
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A system for isolating a first subterranean zone from a second subtenranean zone in a 
wellbore has also been described that includes means for positioning one or more 
primary solid tubulars wfthin the wellbore, the primary solid tubulars traversing the first 
5 subterranean zone, means for positioning one or more perforated tubulars within the 
wellbore. the perforated tubulars traversing the secorKl subterranean zone, means for 
fluididy coupling the perforated tubulars and the primary solid tubul£tfSt and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tut>uiars and the 
10 perforated tubulars. 

A system for extracting materials from a producmg subtenartean zone in a wellbore, at 
least a portion of the wellbore Including a casing, hae also been described that .includes 
means for positioning one or nnore primary solid tubulars within ttie v^libore. means for 

15 fluididy coupling the primary solid tubulars with the casing, "means for positioning one 
or more perforated tubulars v^in the welltx)re, the perforated tubulars traversing the 
producing subterranean zone, means for fluidicly coupling the perforated tubulars with 
the primary solid tubulars. means for fluididy isolating the produdng subterranean zone 
ffwn at least one other subten^nean zone within the wellbore, and means for fluididy 

20 coupling at least one of the perforated tubulars with the produdng subten^nean zone. 
In an exemplary embodiment, the system further Indudes nrieans for controllably 
fluididy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes means for positioning one or more 
primary solid tubulars within the weHbora, the primary solid tubulars braversing the first 
aubteiranean zone, means for positioning one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing the second subterranean zonOt means for 

30 radially expanding at toast one of the primary solid tubulars and perforated tubulars 
within the wellbore. means for fluididy coupling the perforated tubulars and the primary 
solid tubulars. and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone v^thin ttie wellbore external to the 
primary solid tubulars and perforated tubulars. 
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A system for extracting materials from a producing subterranean zone In a welltx)re, at 
least a portion of the wellbore Including a casing, has also been described that includes 
means fc»* positioning one or more primary solid tubulars within the welibore» means for 
5 positioning one or more perforated tubulare within the welibore. the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of- the primaiy solid tubulars and the perfoiBted tubulars within the wellbore, means for 
flutdldy coupling the primary solid tubulars with the casing, means for fluidicly coupling 
the perforatad tubulars with the solid tubulars, means for fluidicly isolating the 
10 producing subterranean zone from at least one other subtenranean zone wimin the 
wellbore, and means for fluidicly ooupling at least one of the perforated tubulars with 
the producing subterranean zone. In an exemplary embodiment, the system further 
includes means for oontrollably fluididy decoupling at least one of the perforated 
tidmldrs from at least one other of the perforated tubulars. 

15 

A system for isolating subtenranean zones traversed by a weUbore has also been 
described that includes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluididy coupled to the first passage 
coupM to an ^ of the tubular support member and comprising a tapered end. a 

20 tubular liner coupled to and supported by the taperefd end of the tubular expansion 
cone, and a shoe defining a vatveable passage coupled to an end of the tubular linen 
wherein the tubular liner includes one or nnora expandable tubular members that each 
include a tubular body comprising an intermediate portion and first and second 
expanded end portions coupled to opposing ends of the intermediate portion, and a 

25 sealing member coupled to the exterior surface of the Intermediate portion, and one or 
more slotted tubular members coupled to the expandable tubular nr>embers, wherein 
the Inside diameters of the other tubular members are greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary embodiment, the wall 
thicknesses of Oie first and second expanded end portions are greater than the watt 

30 thickness of the intennediate portion. In an exenrv)lary embodiment, each expandable 
tubular member further Includes a first tubular transitlonary member coupled between 
the first expanded end portton and the intenmediate portion, and a second tubular 
transittonary member coupled between the second expanded end portion and the 
intermediate portton, wherein the angles of indlnatton of the first and second tubular 



51 



transltlonary members relative to the Intermediate portion ranges from about 0 to 30 
degrees* In an exemplary embodiment the outside diameter of the intemiedlate 
portion ranges from about 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions. In an exemplary embodiment, the burst 

5 strength of the first and second expanded end portions is substantially equal to the 
burst strshgth of the intermediate tubular section. In an exemplary embodiment, the 
ratio of the inside diameters of the first and second ^cpanded end portions to the 
interior diameter of the intemiediate portion ranges from about 100 to 120 percant. In 
an exemplary embodiment, the relationship between the wall thiclcnesses ti, t2, and W 

10 of the first expanded end portion, the second expanded end portion, and the 
intermediate portion, respecttvely, of the expandable tubular niembers, the inside 
diameters Di,.D2 and Dmt of the first expanded end portion, the second expanded end 
portion, and the intermediate portion, respectively, of the expandable tubular members, 
and the inside diameter D^,^^ of the wellbore casing that the expandable tubular 

15 member wBI be inserted into, and the Outside diameter Dcom of the expansion cone that 
will be used to radially expand the expandable tubular member within the wettbore is 
given by the following expresston: 

wherein ti = t2: and wherein Di = Dj. In an exemplary embodiment, the tapered end of 
20 the tubular expansion cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle of attack of the adjacent discrete tapered 
sections Increases in a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expansion cone. In an* exemplary embodiment, the 
tapered end of the tubular expansion cone includes an paraboloid body. In an 
25 exemplary embodiment, the angle of attack pf the outer surbce of the parabolokl body 
increases In a continuous manner from one end of the paraboloid body to the opposite 
end of the parabotoid body. In an exemplary embodiment, the tubular liner comprises 
a plurality of expandable tubular members; and whetBin the other tubular members are 
inttfleaved among the expandable tubular members. 

30 

A method of isolating subterranean zones traversed by a wellbore has also been 
describe that includes positioning a tubular liner within the wellbore, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
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wellbore. in an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded intO: engagement with the wellbwe. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 
an exemplary embodiment, one of the discrete portions of the tubular liner is radially 

5 expanded by injecting a fluidic rnaterial into the tubular linen and wherein the remaining 
ones of the discrete portions of the tubular liner are radially expanded by pulling an 
expansion cone through the remaining ones of the discrete portions of the tubular liner. 
In an exemplary embodiment, the tubular liner compiises a plurality of tubular 
members; and wherein one or more of the tubular members are radially expanded into 

10 engagement wKh the wellbore and one or more of the tubular members are not radially 
expanded into engagement with the wellbore. In an exemplary embodiment, the 
tubular membere that are radially expanded into engagement with the wellbore 
comprise a portion that is radially expanded into engagement with the wellbore and a 
portion that is not radially expanded into engagement with the wellbore. In ah 

15 exemplary embodiment the tubular liner Includes one or more expandable tubular 
membere that each include a tubular body comprising an rntennedidte portbn and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the Intemiediate 
portion, and one or more slotted tubular members coupled to the expandable tubular 

20 membere, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diametere of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
membere; and wherein the slotted tubular rriembers are interleaved, among the 
expandable tubularrnembers. 

25 

A system for iscriating subterranean zones traversed by a wellbore has also been 
described that Includes means for positioning a tubular liner within the wellbore, and 
means for radially expanding one or more discrete portions erf the tubular liner into 
engagement with the. wellbore. In an exemplary embodiment, a plurality of discrete 
30 portions of the tubular liner are radially expanded into engagement with the wellbore. 
in an exemplary embodiment, the remaining portions of the tubular liner are not radially 
exparuled. In an exemplary embodiment, one discrete portion of the tubular Wner Is 
radially expanded by injecting a fluidic material into the tubular liner, and wtierein the 
other discrete portions of the tubular liner are radially expanded by pulling an 
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expansion cone through the other discrete portions of the tubular liner. In an 
exemplary embodiment, the tubular liner includes a plurality of tubular memt)ers; and 
wherein one or more of the tubular members are radially expanded into engagement 
with the wellbore and one or more of the tubular members are not radiaDy expanded 
5 into engagement with the wellbore. In an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the weilbore include a portion that is 
radially expanded into, engagement with the wellbore and a portion that is not racfially 
expanded Into engagement with the wellbore. 

10 An apparatus for i§olating subten^nean zones has also been described that includes a 
subterranean fbnmatibn defining a borehole, and a tutKilar liner positioned in and 
coupled to the borehole at one or more discrete locations; In an exemplary 
embodiment, the tubular liner Is coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodiment, the tubular liner is coupled to the borehole by 

15 a process that includes positioning. the tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
boTBhole. In an exemplary embodinient a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by injecting a fluidic material into the tubular liner; and wherein the other 
discrete portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary embodiment, 
the tubular liner oonvmses a plurality of tubular members; and wherein one or more of 

25 the tubular niembers are radially expanded Into engagement with the borehole and one 
or more of the tulHilar nrraimbers are not radially expanded into engagement with the 
borehole. In an exemplary embodiment, the tubular members that are radially 
expanded into engagement with the borehole include a portion that is radially 
expanded into engagement with the txxrehole and a portion that is not radially 

30 expanded into engagement with the tx^rehole. In an exemplary emt>odiment, prior to 
the retfial expansion the tubular liner includes one or more-expandable tubutar 
members that each include a tubular txxly comprising an intermediate portion and first 
and second expanded end portions coupled to opposing ends of the iritermediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
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portion, and one or more slotted tubular memt>ers coupled to the expandable tubular 
• members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
5 members; and wherein the slotted tubular members are interleaved among the 
expandable tubular members. 

An apparatus has been described that indudes a zonal isolation assembly including: 
one or more solid tubular nnembers, each solid tubular member including one or more 

10 external seals* one or more perforated tubular members coupled to the solid tubular 
members, one or more How control valves operably coupled to the perforated tubular 
members for controlling the flow of fluidic materials through the perforated hibular 
members, one or more temperature sensorii operably coupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 

1 5 perforated tubular meml)ers. one or more pressure sensors operably coupled to one or 
more of the perforated tubular merribers for monitoring the operating pressure within 
the perforated tubular members, and one or more flow sensors operably coupled to 
one or more of the perforated tubular members for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly. 

20 and a controller opeiMy coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the lenfV)erature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the solid tubular members and the perforated tubular members are formed by a 
radial expansion process performed within the wellbore. 

25 

A method of Isolating a firat subterranean zone from a second subterranean zone In a 
wellbore has also been described that includes positioning one or more solid tubulars 
within ttie wellbore, the solid tubulara traversing the first subterranean zone, positioning 
one or more perforated tubulars within the! wellbore, the perforated tubulara traveraing 
30 the second subtenanean zone, radially expanding at least one of the primary solid 
tubulara and perforated tubulars within the wellbore. fluidicly coupling the perforated 
tubulara and the solid tut>ulars. preventing the passage of fluids from the first 
subterranean zone to the second subterraneari zone within the wellbore external to the 
solid tubulara and perforated tubulars, monitoring the operating temperatures, 
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pressures, and flow rates within one or nnore of the perforated tubulars, and controlling 
the flow of fluidic materials through the perforated tubulars as a function of the 
monitored operating temperatures, pressures, and fbw rates. 

5 A nf)ethod of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore Including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore. po^tioriing one or more 
perforated tubuters vMthin the wellbore, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and ttie 

10 perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
casing, fluidiciy coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the producing subterranean zone from at least one other subtenranean zone 
within the wellbore, fluidiciy coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubuldrs, and controlling the flow of 
fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a first subterranean zone from a second subten^nean zone in a 
20 welltx>re has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the second subtenanean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
25 means for fluidiciy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extemal to the solid tubulars and perforated 
tubulars, means for monitoring the ^Derating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars, and means for controlling the flow of 
30 fluidic materials through the perforated tubulars as a function of. the monitored 
operatir^g temperatures, pressures, and flow rates. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the welltKire Including a casing, has also been described that includes 
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means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars within the welibore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, nneans for fluidldy 
5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars witti the solid tubutars, means for fluididy isolating the producing subterranean 
zone from at least one other subterranean mne within the wellbore, means for fluidicly 
coupling at least one of the perforated tubulars with the producing subterranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within one 
10 or more of the perforated tubulars, and means for controlling the flow of fluidic 
materials through the perforated tubulars as a function of the monitored operating 
temperatures, pressurss, and flow rates. 

An apparatus has also been described that includes a zonal isolation assembly 
1 5 induding: one or more solid tubular members, each solid tubular member including one 
or more external seals, one or more perforated tubular members each induding radial 
passages coupled to the solid tubular members, and one or more solid tubular liners 
coupled to the Interior surfaces of one or more of the perforated tubular rDembers for 
sealing at least some of the radial passages of the perforated tubular memt)ers, and a 
20 shoe coupled to the zonal isolation assemt>ly. At least one of the solid tubular 
members and the perforated tubular menfU)ers are formed by a radial expansion 
process performed within the wellbore, and the solid tubular liners are formed by a 
radial expansion process performed within the wellbore. 

25 A method of isdating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes positioning one or more solid tubulars 
within the wellbore. the solid tubulars traversing the finst subterranean zone, positioning 
one or nrx>re perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the seoorid subterranean zone, radially 

30 expanding at least one of the solid tubulars and perforated tubulars within the vrallbore, 
fluidicly coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subtenanean zone to the second subtenranean zone 
within the went)ore external to the primary solid tubulars and perforated tutnjlars, 
positioning one or moB soUd tubular liners within the interior of one or more of the 
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perforated tubulars, and radialty expanding and plastically deforming the solid tubular 
liners wrthin the interior of one or more of the perforated tubulais to fluidicly seal at 
least sonie of the radial passages of the perforated tubulars. 



5 A method of extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of tif>e wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore* positioning one or more 
perfbrated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing Oie producing subterranean zone, radially expanding at 

10 least one of the soHd tubujars and ttie perforated tubulars within the wellborep fluidicly 
coupling the soHd tubulars with the casing, fluidicly ooupHng the perforated tubulars 
with the solid tubulars, fluidiciy isolating ttie producing subterranean zone ftom at least 
one other subterranean zone within the wellbore, fluidicly coupling at least one of the 
perfbrated tubulars with the producing subtenrariean zone; positioning one or more 

15 solid tubular liners within the Interior of one or more of the perforated tubulars, and 
radially expanding and plastically deforming the solid tubular liners within the interior of 
one or more of the perforated tubulars to fluidicly seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for isolating a first subterranean zone from a second subterranean tone in a 
wellbore has also been described that indudes nrieans for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each Including one or more 
radial passages within the weDbore, the perforated tubulars traversing the second 

25 subtenranean zone, means for radially expanding at least one of the solid tubulars and 
perfbrated tubulars within the welltM>re, means for fluidicly coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second sutiterranean zone vrithin the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more solid 

30 tulHilar liners within the interior of one or more of the perforated tubulars, and means 
lor radially expanding and plasticalty deforming the solid tubular liners within the interior 
of one or more of the perforated tubulars to fluldtely seal at least some of the radial 
passages of the perforated tubulars. 
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According to anc^er aspect of the present invention, a systenn for extracting materials 
ffx>m a producing subterranean zone in a wellbore, at least a portion of the weilbore 
including a casing, has also been desaibed that includes means for positioning one or 
more solid tubulars within the weilbore. means for positioning one or more perforated 

5 tubulars each including one or more radial passages within the weilbore, the perforated 
tubulars traversiing the producing subterranean zone, means, for radially expanding at 
least one of the solid tubulars and the perforated tubulars Wittiin the weDbore, means 
for fluidicly coupling the solid tubulars with the casing, means for flirididy coupling the 
perforated tubulars with the solid tubular^, means for fluidicly isolating the producing 

10 subterranean zone from at least one other subterranean zone within the weilbore. 
means for fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for positioning one or mare solid tubular liners within the 
^interior of one or more of the perforated tubulars, and means for radially expanding and 
piastically deforming the solid tubular liners within the interior of one or more of the 

15 perforated tubulars to fluidicly seal at least some of the radiial passages of the 
perforated tubulars. 

An apparatus has also been described that includes a zonal isolation assembly 
including: one or more solid tubular members, each solid tubular member including one 

20 or more external seals, one ormore perforated tubular members each including radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of the radial 
passages of the perforated tubular members, and a stioe coupled to the zonal isolation 
assembly. 

25 • 

A method of isolating a first subterranean zone from a second subterranean zone in a 
weilbore has also been described that includes positioning one or mors solid tubulare 
within the weilbore. the solid tubulars traversing the first subterranean zone, positioning 
one ormore perforated tubulars each including one or more radial passages within the 
30 weilbore, the perforated tubulars traveraing-the second subterranean zone, radially 
expanding at least one of the solid tubulare and perforated tubulare within the weilbore. 
fluidicly couplbig the perforated tubulare and the primary solid tubulare, preventing the 
passage of fluids from the firet subterranean zone to the second subten^nean zone 
within the weilbore external to the primary solid tubulare and perforated tubuldts, 
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sealing off an annular region within at least one of the perforated tubuiars, and injecting 
a hardenaMe flukiic sealing materiat Into the sealed annular regions of the perforated 
tubuiars to seat off at least some of the radial passages of me perforated tubuiars. 

5 A method of extracting rraterials from a producing subterranean zone in a wetlbore, at 
least a portion of the wellbore Including a casing, has also been described that includes 
positioning one or more solid tubuiars within the wellbore* positioning one or more 
perforated tubuiars each including one or more radial passages within the wellbore. the 
perforated tubuiars traversing the producing subtenrarwan zone, radially expanding at 

10 least one of the solid tubuiars and the perforated tubuiars within the wellbore, fluidicly 
coupHng the solid tubuiars with the casing, fluididy coupling the perforated tubuiars 
witti the solid tubuiars, fluidicly isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubuiars with the produdng subterranean zone, sealing off an annular region 

15 within at least one of the perforated tubuiars, and injecting a hiardenable fluidic sealing 
materiat into the sealed annular regions of the perforated tubuiars to seal off at least 
some of the radial passages of the perforated tubuiars. 

A system for isolating a first subterranean zone from a second subtenranean zone in a 
20 wellbore has also been described that includes means for positioning one or more solid 
tubuiars within the wellbore, the solid tubuiars traversing the first subterranean zone, 
means for positioning one or more perforated tubuiars each including one or more 
radial passages within the wellbore, the perforated tubuiars traversing the second 
subten^nean zone,, means for radially expanding at least one of the solid tubuiars and 
25 perforated tubuiars within the wetlbore, means for fluidicly coupling the perforated 
tubuiars and the solid tubuiars, nrveans for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the welit>ore external to the 
primary soTid tut>ulars and perforated tubuiars, nneans for sealing off an annular region 
within at least one of the perforated tubuiars, and means for injecting a hardenable 
30 fluidic sealing material into the sealed annular regions of the perforated tubuiars to seal 
off at least some of the radial passages of the perforated tubuiars. 

A system for extracting materials from a producing subtenanean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been descrit>ed that includes 

I 
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means for positioning one or more solid tubulars within the weilbore, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

5 the perforated tubulars within the welttK>re, means for fluidiciy coupling the solid 
tubulars with the casing, means for fluidiciy coupling the perforated tubulars with the 
solid tubulars, means for fluidiciy isolating the producing subtenranean zone from at 
least one other subten^nean zone within the wellbore, means for fluidiciy coupling at 
least one of the perforated tutuilars wRh the producing subtenranean zone, means for 

10 sealing off an annular region within at least one of the perforated tubulars, and means 
for injecting a hardenable fluidic sealing nrtaterial into the sealed annular regions of the 
perfonated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 An apparatus has also been described that includes a zonal isolation assembly 
positioned within a wellbore that traverses a subterranean fomiation Including: one or 
more solid tubular meml>ers, each solid tubular member including one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are formed by a radial expansion 
process performed wimin the wellbore, and at least one of the perforated tubular 
members ars radially expanded into intimate contact with the subterranean formation, 
in an exemplary emtxxiiment, the perforated tubular nnembers that are radially 
expanded into Intimate contact with the subterranean formation compress the 

25 subtenranean formation. 

A method of Isolating a first subterranean zone from a second subterranean zone in a 
welbore has also been described that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars tieversing the first subtenranean zone, positioning 
30 one or more perforated tubulars v^hin the wellbore each indudihg one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
mpanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars Into intimate contact 
with the second subterranean zone, fluidiciy coupling the perforated tubulars and the 
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solid tubulars, and preventing the passage of fluids from the first subtenranean zone to 
the second subtenanean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded Into Intimate contact the second subterranean zone compress 

5 the second subten^nean zone. In an exemplary embodiment, the method further 
includes vibrating the second subterranean zone to Increase the rate of recovery of 
hydrocartK>ns from the second subterrariean mne. In an exemplary embodiment, the 
method further includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars' that are radially expanded Into intimate contact 

10 with the second subterranean zone. In an exemplary embodiment, the method further 
Includes applying an impulsive ' load to the perforated tubulars that are radially 
expanded Into intimate contapt virtth the second subtenanean zone to increase the rate 
of recovery of hydrocartx)n8 from the second sutyt^rranean zone. 

15 A method of extracting nnaterlals from a producing subterranean zone in a wellbora. at 
least a portion of the wellbore Indudlng a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore eac^ including one or more radial passages, the 
perfcrated tubulars traversing the producing subterranean zone, radially expanding at 

20 least one of the solid tubulars and the perforated tubulars within the wellt^ord. radially 
expanding at least one of the perforated tubulars into intimate contact with the 
producing subtenanean zone, fluidicly coupling the solid tubulars with the casing, 
fluididy coupling the perforated tubulars with the solid tubulars, fluididy {isolating the 
producing subtenanean zone frmi at least one other subtenranean zone withbt the 

25 . weHbore, and fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone. In an exemplary embodiment, the perforated tubulars 
* that are radially expanded into intimate contact with the produdng subterraneai zone 
congress the producing subterranean zone. In an exemplary embodiment, the method 
further indudes vibrating the produdng subterrar>ean zone to Increase the rate of 

30 recovery of hydrocartxms fronri the producing subtenanean zone. In an exemplary 
embodiment, the method further indudes vibrating the produdng subterranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded into 
intimate contact with the producing subtenanean zone. In an exemplary embodiment, 
the method further Indudes applying an impulsive load to the perforated tubulars that 
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are radially expanded , into intimate contact with the producing subtenanean zone to 
Increase the rate of recovery of hydrocart)ons from the producing subterranean zone. 

A system for isolating a first subterranean zone from a second subterranean zone in a 

5 wellbore has also been described mat includes means for positioning one or more soOd 
tubulars within the wellbore, the solid tubutars traversing the first subterranean zone, 
means for positioning one or more perfoFated tubulars within the wellbore each 
Indudtng one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radtelly expanding at least one of the solid tubulars and 

1 0 peilbrated tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars Into intimate contact with the second subterranean zone, means for 
fluididy coupling the perforated tubulars and the solid tubulars, and means for 
preventing the passage of fluids from the first subtenranean zone to the second 
subterranean zone within the wellbore extiamat to the solid tubulars and perforated 

15 tubulars. In an exemplary embodiment, the means for radially expanding at least one 
of the perforated tubulars into Intimate contact with the second subten^anean zone 
comprises means for compressing the second subterranean zone, in an exemplary 
embodiment the system further includes means for vibrating the second subtenranean 
zone to increase the rate of reoovery of hydrocarbons from the second subtenBnean 

20 zone. In an exemplary embodiment, the system further includes means for vibrating 
the second subterranean zone to clean the radial passages of the perforated tubulars 
that are radially expanded into intimate contact with tie second subterranean zone: In 
an exemptary embodiment the system further includes means for applying an 
impulse load to the perforated tubulars that are radially expanded into Intimate 

:tS contact with the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

A system for extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore Indudlrig a casing, has also been described that Includes 
30 means for positioning one or more solid tubulars within the wellbore, nrieans for 
positioning one or more perforated tubulare within the wellbore each including one or 
more radial openings, the perforated tubulars traversing the producing subtenanean 
zone, means for radially expanding at least or>e of the sdid tubulars and the perforated 
tubulars wVhin the wellbore, means for radially expanding at least one of the perforated 
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tubulars into intimate contact with the producing subten^nean zone, means for fluididy 
coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars» means for fluididy isolating the produdng subterranean 
zone from at least one other subterranean zone within the wellbore, and means for 
5 fluidiciy coupling at least one of the perforated tubulars with the produdng 
subterranean zone. In an exemplary embodiment, the means for radially expanding at 
least one of the perforated tubulars Into intimate contact with the. produdng 
subtemanean zone oomprises means for conq)res8ing the produdng subterranean 
zone. In an exemplary embodiment^ the system further indudes mear)s for vibrating 

10 the produdng subterranean zone to Increase tte rate of recovery of hydrocarbons from 
the produdng subtenanean zone. In an exemplary embodiment, the system further 
inoludes means for vibrating the produdng subtenanean zone to dean the radial 
passages of the perforated tubulars that are radially e)9anded Into intimate contact 
with the. producing suhtennanean zone. In an exemplary embodlnwnt, the systmi 

15 further indudes nrteans for applying an impulsive load to the perforated tubulars that 
are radially expanded Into Intimate contact with the produdng subten^anean zone to 
increase the rate of recovery of hydrocarbons from th^ produdng subterranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
20 positioned within a wellbore that traverses a subterranean formation and includes a 
perforated wellbore casing, Induding: one or more solid tubular members, each solid 
tubular mernber including one or more external seals, one or nrwe perforated tubular 
members coupled to the solid tubular members* and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular numbers and the perforated 
25 tubular members are formed by a radial expansion process performed within the 
wellbore. and at lemt one of the perforated tubular members are radially expanded into 
intirhate contact with the perforated wellbore caslrig. In an exemplary embodiment, the 
perforated tubular members that are radially expanded into intimate contact with the 
perforated casing compress the subterranean formation. 

30 

A method of isolating a ftrat subterrariean zone from a second subtenanean zone in a 
wellbore that indudes a perforated casing that traverses the second subterranean 
zone, has also been described that indudes posKlpning one or, more solid tubulara 
within the wellbore. the solid tubulars tiaversing the first subterranean zorie. positioning 
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one or more perforated tubulars within the wellbore each including one or more radial 
passages, the perforated tubulars traversing the second subtemanean zone» radially 
e)(|>anding at least one of the primary solid tubulars and perforated tubulars within the 
wellborB, radially expanding at least one of the perforated tubulars into Intimate contact 

5 with the perforated casing, fluidlcly coupling the perforated tubulare and the solid 
tubulars, and preventing the passage of fluids from the first subterranean zone to the 
second subterranean zme within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment the perforated tubulars mat are 
radially expanded into Intimate contact with the perforated casing compress the second 

10 ' subtenanean zone. In an exemplary embodiment., the method further includes 
yibrattng the second subterranean zone to Increase the rate of recovery of 
hydrocarbons from the second subtenanean zone. In an exemplary embodiment, the 
method further Includes vibrating the second subterranean zcHie to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

15 with the perforated casing. In an exemplary embodiment, the method further includes 
applying an impulsive load to the perforated tubulars that are radially expanded into 
intimate contact with the perforated casing to increase the rate of recovery of 
t^drocartxms from the second subterranean zone. 

20 A method of extracting materials from a producing subterraneah zone In a wellbore. at 
least a portion of the wellbore Indudingr a casing and a perforated casing that traverses 
the producing subtenanean: zone, has also been described that Includes positioning 
one or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars within the wellbore each including one or more radial passages, the perforated 

25 tubulars traversing the producing subterranean zone, radially expanding at least one of 
the solid tMbulars and the perforated tubulars vtfithin the wellbore. radially expanding at 
least one of the periiorated tubulars into Intimate contect with the perforated casing, 
fluidlcly coupling the soHd tubulars with the casing, fiuididy coupling, the perforated 
tubulars with the solid tubulars, fluldidy isolating the produdng subterranean zone from 

30 at least one other subterranean zone within the wellbore, and fluldidy coupling at least 
one of the perforated tubulars with the produdng subterranean zone. In an exemplary 
embodiment the perforated tubulars. that are radially expanded Into Intimate contad 
with the perforated casing compress the produdng subterranean zone. In an 
exenplary embodiment, the method further indudes vibrating the produdng 
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subterranean zone to Increase the rate of recovery of hydrocarborvs from the producing 
• subterranean zone. In an exemplary embodiment, the method further Includes 
vibrating the producing subterranean zone to dean the radial passages of the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
5 casing. In an exenr\plary enibodinrkent, the method further includes applying an 
impulsive load to the perforated tubulars that are radially expanded into Intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocarbons 
from the producing subtenanean zone. 

10 A system for isolating a first subtenanean zone from a second subterranean zone in a 
weilbore that includes a perforated casing that traverses the second subten^anean 
zone, has also been descrit>ed that includes means for positioning one or more solid 
tubulars within the weilbore, the solid tubulars traversing the first subterranean zone« 
means for positioning one or more perforated tubulars within the weilbore each 

15 including one or more radial passages, the perforated tubulars traversirig the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
. perforated tubulars within the weilbore, means for radially expanding at least one of the 
perforated tubulars into intinnate contact with the perforated casing, nreans for Huidiciy 
coupling the perforated tubulars and the solid tubulars. and means for preventing the 

20 passage of fluids from the first subterranean zone to the second subten^nean zone 
within the weilbore external to the solid tubulars and perforated tubulars. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 
tubulars into intimate contact with the perforated casing comprises weans for 
compressing the second subtenranean zone. In an exemplary embodiment, the system 

25 further includes means for vibrating the second subterranean zone to increase the rate 
of recovery of hydrocart)ons from the second subterranean zone. In an exemplary 
embodiment, the system further includes means for vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
Into Intimate contact with tlie perforated casihg. In an exemplary embodimerjit the 

30 system further Includes means for applying an impulsive load to the perforated tubulars 
that are radially expanded into intimate contact wfth the perforated casing to increase 
the rate <rf recovery of hydrocarbons from the second subterranean zone. 
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A system for extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the wellbore indudtng a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one or 

5 more perforated tubulars within the wellbore each including one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, means 
lor radially expanding at least one of the soDd tubulars arid the perforated tubulars 
within the wellbore, means f6r radially expanding at least one of the perforated tubulars 
into intimate contact with the perforated casing, means for fluididy ooupHng the solid 

10 tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
soM tubulars, means for fluididy isdating the produdng subterranean zone from at 
least one other subterranean zone within the wellbore, and meahs for fluididy coupling 
at least one of the perforated tubulars with the produdng subterranean zone. In an 
memplary embodiment, the means for radially expanding at least one of the perforated 

15 tubulars into intiirate contact with the pierfbrated casing comprises means for 
compressing the producing subtenanean zone. In an exemplary embodiment, the 
further indudas means for vibrating the produdng subterranean zone to increase the 
rate (rf recovery of hydrocart)ons from the producing subterranean zone. In an 
exempli embodiment, the system further includes means for vibrating the producing 

20 subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded Into Intimate contact with the perforated casing. In an exemplary 
embodiment, the system fisher includes means for applying an impuls'rve load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocarbons from the produdng 

25 subterranean zone. 

An apparatus has also been^ described that indudas a zonal isolation assembly 
indudbig: one or more sdid tubular members, each solid tubular member induding one 
or mora external seals, one or more perforated tubular members each induding radial 
30 passages coupled to the soOd tubular members, and one or mom perforated tubular 
liners each Induding one or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubular memt>ers, and a shoe coupled to the zonal 
^lation assembly. At least one of the solid tubular members and the perforated 
tubular members are fbnned by a radial expansion process performed within the 
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wellbore, and the perforated tubular liners are formed by a radial expansion process 
performed within the wellbore. 

A method of isolating a first subteranean zona from a second subtenranean zone in a 
5 wellbore has also been described that includes positioning one or nnore solid tubulars 
wKhtn the wellbare. the soHd tubulars traversing the first subterranean zone, pmitioning 
one or more perforated tubulars eiach including one or nmre radial piassages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
expandbng at least one of the solid tubulars and perforated tubulars within the wellbore, 
10 fluididy coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subterranean zone to the second subten^nean zone 
within the weObore external to the primary solid tubulars and perforated tubulars. 
posiforring one or more perforated tubular Kners within tlie interior of one or more of 
the perforated tubidars. and radially expanding and plastically deforming the perforated 
1 5 tubular liners within the interior of one or more df the perforatckt tubulars. 

Amethod of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore Including a casing, has also been described that includes 
positioning me or more solid tubulars within the wellbore. positioning one or more 

20 perforated tubulars each Including one or more radial passages within the wellbore. the 
perforated tubulars traversing the producing subtenranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars. fluididy isolating the pnodudng subterranean zone from at least 

25 ' one other siAterranean zone within the weltbore, fliiididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, positioning one or more 
peribrat^d tulHitar liners within the Interior of one or more of the perforated tubulars, 
and radially expending and plastically deforming the perforated tubular liners within the 
interior of one or more of the perfbrated tubulars. 

30 

A system for isolating a first subtenranean zone from a second subterranean zone in a 
weitbbre has also been described that includes means for positioning one or more solid 
tubulars within the wetfbore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars each Including one or nriore 
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radial passages within the wellbore, the perForated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perftxated tubulars within the weHbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from fte first 
5 subterranean zone to the seoorid subterranean zone within the wellbore external to the 
prlmaiy solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for radially expanding and plastically defonming the perforated tubular liners 
within the interior of one or more of the perforated tubulars. 

10 . 

A system for extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more solid tubulars within the wellbore, means for 
positioning one cm- more perforated tubulars each including one or more radial 

15 passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zohe, means for radially expanding at teast one of the solid tubulars and 
the perforated tubulars within the v^llbore, nr^eans for fluididy coupling the solid 
tubulars the casing, noeans for fluididy coupling the perforated tubulanj with the 
solid tubulars, means for fluididy isolating the produdng subten^nean zone from at 

20 least one other subterranean zone virithin the wellbore, means for fluididy coupling 
at least one of the perforated tubulars with the produdr^g subtenranean zone, means for 
positioning one or nws perforated tubular In^rs within the interior of one or more of 
the perforated tubulars, and means for radially expanding and plastically defomning the 
perforated tubular liners within the interior erf one or more of the perforated tubulars. 

25 

An apparatus has also been described that indudes a zonal isolalion assembly 
Induding: one or more solid tubular menit>er5, each solid tubular member induding one 
or more external seals, two or more perforated tubular members each ihdud^ radid 
passages coupled to the solid tubular members, and one or more one-way valves for 
30 controUably fluididy coupling the perforated tubular members, and a shoe coupled to 
the zonal isolation assembly. At teast one of the solid tubular mertibers and the 
perforated tubular members are formed tiy a radial expansion process performed within 
the wellbore. 
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A method of isolating a first subterranean zone from a secmd subten^nean zone 
• ha>^ng a plurality of producing zones in a wellbore has also been described that 
indudes positioning one or nnore spOd tutmlars within the wellbore, the solid tubulars 
traversing the first subtenanean zone, positioning two or more perforated tubulars each 
5 including one or more radial passages witttin the weUbore. the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and pertbratad tubulars within the wellbore* fluidicly ooupling the perforated 
tubulars and the prrmary solid tubulars, preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the wellbore external to the 
10 primary solid tubulars and perforated tubulars, and preventing fiuids from passing from 
one of the producing zones that has not been depleted to one of the producing zorves 
that has been depleted. 

A method of extracting materials firom a wellt)ore having a plurality of producing 
15 subterranean zor^s, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more solid tubulars within the wellt)ore, 
positlOTing two or more perfonated tubulars each including one or more radial passages 
within tt>e wellbore. the perforated tubulars traversing the producing subten^nean 
zones, radially expand^g at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore, fluidicly coupling the solid tubulars with the casing, fluidicly coupling 
the perforate tubulars with the solid tubulars. fluidldy isolating the producing 
subtmranean zone from at least one other subtenranean zone within the wellbore. 
fluididy coupling at least one of the perforated tubutars with the producing 
subtananean zone, preventing fluids from passing from one of the producing zones 
25 Vt^BX has not been depleted to one of the producing zones that has been depleted. 

A system for isolating a first subterranean wr\^ from a second isubterranean zone 
having a pluraHly of producing zones in a wellbore has also been described that 
includes means for fxisitioning one or more solid tubulars within the wellbore, the solid 
30 tubulars traversir^ the first subterranean zone, means for positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluidicty coupling the perforated tubulars and the solid tubulars, means for 
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preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubuiars. means for positioning one or more perforated tubular liners within 
the Interior of one or more of the perforated tubuiars^ and means for preventing fluids 
5 firom passing from one of the producing zones that has hot been depleted to one of the 
producing zones that has been depleted. 

A system for extracting materials from a pluraGty of producing subterranean zones in a 
wellbore, at least a portion of the weObore including a casing, has also been described 

10 that Includes means for positioriing one or more solid tubuiars within the wellbore, 
nfteans for positioning one or more perforated tubuiars each including one or more 
radial passages within the wellbore, the perforated tubuiars traversing the producing 
subterranean zones, nrteans for radially expanding at least one of the solid tubuiars and 
the perforated tubuiars within the wellbore. means for fluidicly ooufrfing the solid 

15 tubuiars with the casing, means for fluididy coupling the perforated tubular^ with the 
solid tubuiars, means for fluididy isolating the produdng subterranean zone from at 
least one other subten^nean zone within the wellt>ore, means for fluidicly cbupling at 
least one of the perforated tubuiars with the produdng subten^nean zone, means for 
positioning one or nwe perforated tubular liners within the interior of one or more of 

20 the perforated tubuiars, and nr>eans for preventing fluids from passing from orve of the 
produdng zones ttiat has not been depleted to one of the produdng zones that has 
been depleted. 

An apparatus for extracting geothenmal energy from a subten'ansan formation 
25 containing a source of geothemnal energy has also been described mat indudes a 
zonal isolation assembly positioned within the subterranean formation including: one or 
nK>ra solid tubular members, each solid tubular member induding one or more external 
seals, one or more perforated tubular members each Including radial passages coupled 
to the solid tubular members, and one or more perforated tubular liners each induding 
30 one or more radial passages coupled to the intents surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 
least one of the solid tubular members and the perforated tubular members are fomied 
by a radial expansion process perfonned within the wellbore. 
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A method of Isolating a first subterranean zone from a second subterranean zone 
induding a source of gaothermal energy in a wellbore has also been described that 
includes positioning one or nnore solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or nrK>re perforated tubulars 
5 each including one or more radial passages Within the wellbore» the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluidicly coupling the perforated 
tubulars and the prirhary solid tiAulars, preventing the passage of fluids from the finsit 
subterranean zone to the second subterranean zone within the wellbore exiemal to the 
10 primary solid tubulars and perforated tubulars, positioning one or more perforated 
. tubular liners within the interior of one or more of the perforated tubulars, and radially 
expanding and plastically defomrring the perforated tubular liners within the Iriterior of 
one or more of the perforated tubulars. 

15 A method of extracting gaothermal energy from a subterranean gaothermal zone in a 
wellbore, at least a portion of the wellbore including a casing, has also been described 
that Includes positioning one or more solid tubulars within the weilbore, positioning one 
or mom perforated tubulars each including one or moiB radial passages within the 
wellbore, the perforated tubulars traversing the subterranean geothermal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, fluidiciy coupling the solid tubulars with the casing, fluidicly coupling the 
perforated tubulars with the solid tubulars, fluidiciy isolating the subterranean 
geothermal zone from at least one other subterranean zone within the wellbore, and 
fluidicly coupling at least one of the perforated tubulars with the sublen^nean 

25 geothermal zone. 

A system for isolating a first subterranean zone from a second geothemial 
subterranean zone in a wellbore has also been described that includes means for 
positioning one or more solid tubularswithin the wellbore, the soDd tubulars traversing 
30 the first subterranean zone, means for positioning one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second geothermal subterranean zone, means for radially expanding at 
least one of the solid tubulars and perforated tubulars within the wellbore, means for 
fluididy coupling the perforated tubulars and the. solid tubulars, and means for 
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preventing the passage of fluids from the first subterranean zone to the second 
geothenmal subterranean zone within the wellbore external to the prinnary solid tubulars 
and perforated tubulars. 



5 A system for extracting geotheimal energy from a subterranean geothermal zone in a 
wellbore, at leaist a portion of the wellbore Including a casing, has also been described 
that includes means for positioning oris or more solid tubulars within the welibore» 
means for positioning one or more perforated tubulars each including one or wore 
radial passages within the wellbore, the perforated tubulars traversing the subterranean 

10 . geothemnal zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluldlcly coupling the solid 
tubulars with the casing, means for fluldlcly coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the subtemanean geothermal zone firom at 
least one other subtenranean zone within the wellbore, and means for fluididy coupling 

15 at least one of the perforated tubulars with the subterranean geothemnal zone. 

An apparatus has also been described that includes a zonal Isolation assembly 
induding: one or more solid tubular members, each solid tubular member Induding one 
or more external seals, one or more perforated tubular members each induding one or 

20 more radial passages coupled to the solid tubular n^embers, and a shoe coupled to the 
zonal isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process performed within the 
wellbore, and the radial passage of at least one of the perforated tubular memt>ers are 
deaned by further radial expansiori (rf the perforated tubular members within the 

25 wellbore. 

A rnethod of isolating a first subtenranean zone from a second subterranean zone in a 
wellbore has also been described that indudes positioning one or nme solid tubulars 
within the welKxMPe, the solid tubulars traversing the first subtenanean zone, positioning 
30 one or more perfiorated tubulars within the wellbore each induding one or more radial 
passages, the perforated tubulars traversing ttie second subterranean zone, radially 
expanding at least one of the primary sdid tubulars and perforated tutHJiars within the 
wellbore, fluididy coupling the perforated tubulars and the solid tutnilars, preventing the 
passage of fluids from the first subterranean zone to the second subterrar>ean zone 
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within the wellbore external to the sdid tubulars and perforated tubulars. and cleaning 
matertals from the radial passages of at least one of the perforated tubulars by further 
r^ial expansion of the perforated tubulars within the wellbore. 

5 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portior^ of the wellbore including a casing, has also been described that includes 
posittontng one or nrx^re solid tubulars within the wellbore; positioning one or more 
perforated tubulars within the weliborB each including one or rvofs radial passages, the 
perforated tubi4ars traversing the producing subtenranean zone» radially expanding at 

10 least one of the solid tubulars and the perforated tubulars wtthin the wellbore, flutdldy 
coupling the soHd tubulars with the easing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluicficly Isolating the producing subterranean zone from at least 
one other subtenranean zone Within the wellbore, fluididy courting at least one of the 
perforated tubulars with the imducing subterranean zone, monitoring the operating 

15 tempmrtures, pressures, and flow rates within one or more of the perforated tubulars. 
and cleanirig materials from the, radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

A system for Isolating a first subterranean zone from a second subtenranean zone in a 
20 wellbore has also been described that includes means for posltiohing one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
including one or nx>re radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, means for flutdicly coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the welibore external to the 
isolid tubutars and perforated tubulars, and means for cleaning materfals from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
30 perforated tubulars within the welibore. 

A system for extractirig materials from a producing subtenanean zone in a wellbore, at 
least a portion of the wellbore Including a casing, has also been described that Includes 
means for positioning one or more solid tubulars wittiin the weHtxHB, means for 

74 



positiomng one or more perforated tubulars within the wellbore each including one or 
mora radial passages, the perforated tubulars traversing the producing subterranean 
zonei mear^ for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluididy coupling the solid tubularsi with the 

5 casing, nneans for fluididy coupling the perforated tubulars with the solid tubulars, 
moans for fluidicfy isolating the producing suMeaanean zpne from at iedst on)9 other 
subterranean zone within the wellbore, means for fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, and means for deanihg 
materials from the radial passages of at least one of the perforated tubulars by further 

10 radial expansion ofthe perforated tubulars within the wellbore. 

Although illustrative embodiments of the invention have been shoVtffi and described, a 
wide range of modification, charges and substitution is contemplated in the foregoing 
disclosure. In some instances, some features of the present invention may be 
15 employed without a corresponding use of the other features. Accordingty, it Is 
appropriate that the appended daims be construed broadly and in a manner consistent 
with the scope of the invention. 
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PVAIMS 



1. An apparatus, comprising: 

a. zonal Isolation assembly comprising: 
5 one or more solid tubular members, each solid tubular member including one or 

more extenna) seals; 

one or more perforated t\i>utot members each including radial passages 
coupled to the soBd tubular members; and > 

one or more perforated tubular liners each including one or more radial 
10 passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are foniied by e radial expansion process performed within the wellbore; and 
15 wherein the perforated tabular liners are formed t>y a radial expansion process 

performed within the wellbore. 

2. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

20 positioning one or more solid tubulars within the wellbore. the solid tubulars 

travMising the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subtenanean zone; 

25 radially expanding at least one of the solid tubulars and perforated tubulars 

within ttie wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extemal to the primary solid tubulars and 
30 perforated tubulars; 

positioning one or more perforated tubular liners within the Interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically defomnhg the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 
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3. A method of extracting materials from a producing subterranean zone in a 
welltxHe, at least a portion of the wellt>ore including a casing, comprising,' 

positioning one or nnore solid tubulars wKhln the wellbore; 
5 positioning one or more perforated tubulars each including one or more radial 

passages wtthin the wellbore, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars arKl the perforated tutHilars 
within the weUbore; 
1 0 - fluidicly coupling the solid tubidars with the casing; 

fluMicly coupling the perforated tubulars with the solid tubulars; 
fluidicly Isolating the producing subtenanean zone from at least one other 
subtenranean zone within the wellbore; 

fluidicly coupling at least one of the perforated tubulars with the produdng 
15 subtenanean zone; 

positioning one or wore perforated tubular liners within the interior of one or 
moreof the perforated tubulars; and 

radially expanding and plastically defomning the perforated tubular liners within 
the interior of one or mote of the perforated tubulars. 

20 

4. A system for isolating a first subterranean zone from a second subterrar)edn 
zone in a weHbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tiAUars traversing the .first subterranean zone; 
25 means for positioning one or wore perforated tubulars each IndudinQ one or 

more radial passages within tlie wellbore, the perforated tubulars traversing the second 
subtenraneari zone; 

means for radially expanding at least one of the solid tubulare and perforated 
tubulars within the wellbore; 
30 means for fluididy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the firat subten-anean zone to 
the secomJ subterranean zone within the wellbore exiemal to the prinnary solid tubulars 
and perforated tubulars; 
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means for positioning one or more perforated tubular liners within the Interior of 
oneamore of the perforated tutHilars; and 

means for radially expanding and plastically defomiing the perforated tubular 
iinere within the interior of one or more of the perforated tubulars. 

5 

5. A system for extracting materials from a producing subterranean zone in a 
weilbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
10 more radial passages within the wellbore. th6 perforated tubulars traversing the 
producing subterranean zone; 

means for radiaily expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means Ux^ fiuidicly coupling the solid tubulars with the casing; 
15 means for fiuidicly coupling the perforated tubulars with the solid tubulars; 

means for fiuidicly isolating the producing subterranean zone from at least one 
other 5ut>terranean zone wHhin the wellbore; 

means for fiuidicly couplirig at least one of the pefforated tubulars with the 
producing subten^nean zone; 
20 means for positioning one or more perforated tubular liners within the interior of 

one or more of the perforated tubulars;' and 

means for radially expanding and plastically deforming the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

25 6. An apparatus for extracting geothermal energy from a subterranean fonmatibn 
containing a source of geqthermal energy, comprising: 

a zonal isolation assembly positioned within the subterranean formation; 
comprising: 

one or more solid tubular members, each solid tubular member including one or 
30 more external seals; 

one or more perforated tubular membere each Including radial passages 
coupled to the solid tubular members; and 

one or nxm perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
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members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perfbrated tubular 
members are formed by a radial expansion process perfomied witMn the weDbore. 

5 

7. A method of isolating a first subterranean zone from a second subterranean 
zone Induding a source of geothermal energy m a welBiore, comprising: 

positioning one or more solid lubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
10 positioning one or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

1 5 fluididy coupling the perforated tubulars and the primary solid tubulars; 

ixeventlng the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; and 

pdsition[r>g one or more perforated tubular liners within the interior of one or 
20 more of the perforated tubulars; and 

radially expanding and ptastically defonmlng the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 
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1. An apparatus, comprising: 

a zonal isolation assembly cx>mprislng: 

one or more solid tubular members, each solid tubular member including one or 
5 more external seals; 

one or more perforated tubular members coupled to the solid tubular memt)ers; 
one or more flow control valves operably coupled to the perforated tubular members for 
oonlroliing the flow of fluidic materials through the perforated tubular members; 

one or more temperatura sensors operably coupled to me or more of the. 
10 • perforated tubular members for monitoring the operating temperature within the. 
perforated tubular members; 

one or more pressure sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating pressure within ^ perforated 
tubular members; and 

15 or>e or more flow sensors operably coupled to one or more of the perforated 

tubular members for monitoring the operating flow rate wi^lri the perforated tubular 
members; and 

a shoe coupled to the zonal Isolation assembly; and 

a controller operably. coupled to ttie flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for monitoring the temperature, 
pressure and flow sensors and controlling the operation of the flow control valves; 

wherein at least one of the solid tubular members and the perforated tubular 
memtiers are formed by a radial expansion process performed within the weilt>ore. 

25 2. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or rtKNe solid tubulars within the wellborn, the solid tubulars 
traversing the first subten^nean zone; 

positioning one or more perforated tajbulars within the wellbore, the perforated 
30 tubulars traversing the second subterranean zone; 

radially expanding at least one of the primary soBd tubulars and perforated 
tubulars within the wellbore; 

fluidicly coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
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subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 
5 controlling the flow of fluldic matertails through the perforated tubulars as a 

funcOon of the monitored operating temperatures, pressuies, and flow rates. 

3. A method of e}tbfacting materials from a producing subtenranean zone in a 
wellbore, at least a portion of the wellbore Including a cadng, comprising; 

10 positioning one or more sdid tubulars within the wellbore; 

position^g one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the producing subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; . 
1-5 fluidicty coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulars with the soDd tubulars; 

fluididy isdating the producing subterranean zone from sit least one other 
subterranean zone within the wellbore; 

fluidicly coupling at least one of^ the perforated tubulars with the producing 
20 subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perfcMrated tubulars; and 

controlling the flow of fluldic materials through the perforated tubulars as a 
function of the monitored operpting temperatures, pressures, and flow rates. 

25 

4. A system for isolating a first subterranean zone from a seoorKJ subtenranean 
zone In a wellbore. oonprislng: 

means for positioning one or more solid tubuiars within the wellbore. the solid 
tutHilars traversing the first subtenanean zone; 
30 means for positioning one or more perforated tubulars within the v^llbore, the 

perforated tubulars traversing the second subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidicty coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; 

means for monttorihg the operating temperatures, pressures, and flow rates 
5 within one or more of the perforated tubulars; and 

means for controlling the flow of fluidic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore indudirig a casing, romprising; 

means for positioning one or more solid tutxjiars within the wellbore; 
means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the produdng subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated 
tubulars within the wellbore; 

means for fluidicly coupling the solid tubulars with the casing; 
means for flukiicly coupling the perforated tubulars with the solid tubulars; 
means for fluididy isolating the producing subterranean zone from at least one 
oth^r subterranean zone within the wellbore; 

mearts for fluldtciy coupling at least one of the perforated tubutars with the 
producing subten^nean zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 

means for controlling the flow of fluidic materials through the perforated tubulars 
as a fondion of the monitored operating temperatures, pressures, and flow rates. 

6. An apparatus, conniprising: 
a zonal isolation assembly comprising: 

30 one or more solid tubular members, each solid tubular memt>er including one or 

more external seals; 

one or more perforated tubular members each induding radial passages 
coupled to the solid tubular members; and 

one or more solid tubular liners coupled to the Interior surfaces of one or mbre 
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of the perforated tubular m8mt>ers for sealing at least some of the radial passages of 
the perforated tubular members; and 

a shoe coupled to the zonal isolation assennbiy; 

wherein at least one of the soGd tubular members and the perforated tubular 
5 members are formed by a radial expansion process performed within the weiibore; and 
wheiein the solid tubular liners are .fomned by a radial expansion process 
performed witMn the weiibore. 

7. A method of isolating a first subterranean zone from a second subterranean 
10 zorte in a weiibore, comprising: 

positioning one or more solid tubulars within the weiibore, the solid tubulars 
traversing the first subtenranean zone; 

positioning one or nriore perforated tubulars each including one or more radial 
passages within the weiibore, the perforated tubuiers traversing the second 
15 subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the weiibore; 

fluidicly coupling tiie perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
20 subterranean zone within the weiibore external to the primary solid tubulars artd 
perforated tubulars; 

positioning one or more solid tubular liners within the Interior of one or more of 
the perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
25 interior of one or more of the perforated tubuiare to fluidicly seal at least some of the 
radial passages of the perforated tubulars. 

8. * A method of extracting materials from a producing subterranean zone In a 
weiibore, at least a portion of the weiibore Including a casing, comprising; 

30 positioning one or mors solid tubulars within the weilbora; 

positioning one or more perforated tubulars each including one or more radial 
passages within the weiibore, the perforated tubulars traveraing the producing 
subterranean zone; 
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radially expanding at least one of the solid tutnjlars and the perforated tubulars 
within the wellbore; 

fiuldicly ooupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tutnjlars; 
5 flukJiciy isolating the producing subtenranean zone from at least one other 

subterranean zone within the wellbore; 

fluididy ooupBng at least one of the perforated tubulars with the produdng 
subtenanean zone; 

positioning one or rnore sdid tubular Hriers within the interfor of one or more of 
10 . the perforated tubulars; and 

radially expmding and pl»itically deformirtg the solid tubular liners within the 
interior of one or mm of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

15 9. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore^ comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subten^ean zone; 

means for positioning or>e or more perforated tubulars each induding one or 
20 more radial passages within the weHbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of ^e solid tubulars and perforated 
tubulars within the wellbors; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
25 means for preveritirig the passage of fluids frorh the first subterranean zone to 

the second subtenanean zorie within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more solid tubular liners within the Interior of one 
or nnore of the perforated tubulars; and : . 
30 means for radially expanding arid plastically defonming the solid tubular liners 

- within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 
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10. A system for extracting materials from a producing subten^nean zone in a 
wellbore» at least a portion of the weltbore induding a casing* comprising; 

means for positioning one or more solid tutHJiars within the welltiore; 

nrreans for positioning one or more perforated tutHJiars each Including one or 
5 more radial passages within the wellt)ore, the perforated tubulars traversing the. 
producing subtanranean zone; 

means for radially expanding at least one of the solid tubujars and . the 
perforated tubulars within the welibore; 

means for fluidicly coupling the solid tubulars with the casing; 
1 0 means for fhiidicly coupling the perforated tubulars with the solid tubulars; 

means for fluidicly isolating the producing subterranean zone from at least one 
other subtenanean zone within the welibore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subtenranean zone; 
15 nrieans for positioning one or more soRd tutujiar liners within the interior of one 

or more of the perforated tubulars; and 

means for radially exparKiing ahd plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluidicly seal at least 
tome of the radial passages of the perforated tubulars, 

20 

1.1. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member iriduding one or 
more external seals; 

25 one or more perforated tubular 'members each induding radial passages 

coupled to the solid tubular members; and 

a sealing material coupled to at least some of the perforated tubular members, 
for sealing at least some of the radial passages of the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly. 

•30 

12. A nnethod of isolating a first subterranean zone from a second subterranean 
zone in a welibore, comprising: 

positioning one or rxtore solid tubulars within the welibore. the solid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars each lnciudtr)g one or more radial 
pass^es wimin the wellt)ore, the perforated tubulars traversing the second 
subteiranean zone; 

radially expanding at least, one of the solid tubulars and perforated tubulars 
5 within the wellbore; 

fluldidy coupling the perforated tubulars and the primary solid tubulars: 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weHbore external to the primary solid tubulars and 
perforated tubulars; 

10 sealing off an annular region within at least one of the perforated tubulars; and 

Injecting a hardenable fluidic sealing material into the sealed annular regions of 
the perforated tubulars to seal off at least sophb of the radial passages of the perforated 
tubulars. 

15 13. A method of extractihg materials from a producing subterrarman zone in a 
welibore, at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars traversing the producing 
20 subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluidicly coupling the solid tubulars with the casing; 
fluldicly coupling the perforated tubulars with the solid tubulars; 
25 fluldicly isolating the. produdng subterranean zone from at least one other 

subterranean zone within the wellbore; 

fluidicly coupKng at least one of the perforated tubulars with the producing 
subtenranean zone; 

sealing off an annular region within at least one of the perforated tubulars; and 
30 Injecting a hardenable fluidic sealing material into the sealed annular regions of 

the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 
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14. A system for isolating a first subterranean zone from a second subterranean 
zona in a wellt>ore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; ^ 
5 means for positioning one or more perforated tubulars each induding one or 

more radial passages within the wellbore, the perforated tubulars traversing the second 

y 

subterranean zone; 

means for radially exparnling at least one the solid tubulans and perforated 
tubulars wittiin the wellbore; 
10 means for fluldidy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subtenranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an annular regbn within at least one of the perforated 
15 tubulars; and 

means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulan» to seal off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more soHd tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
25 producing subterranean zone; 

means for radially expanding at least one of the soKd tubulars and the 
perforated tubulars within the wellbore; 

' means forfluidicly coupling the solid tubulars ^th the casing; 
means forfluidicly coupling the perforated tubulars with the solid tubulars; 
30 means for fluidldy Isolating the produdng subterranean zone firom at least one 

other subterranean zone within the wellbore; 

means for fluidlcly coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 
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means for sealing off an annular region within at least one of the perforated 
tubulars; and 

nneans for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
5 perforated tubulars. 

16. An apparatus* comprising: 

a zonal isolation asseml>ly positioned within a wellbore that traverses a 
subterranean formation, obmprtslng: 
10 . one or more solid tubular members, each solid tubular member including one or 
more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
15 wherein at least one of ttie solid tubular members and the perforated tubular 

members are fonned by a radlaf expansion process performed within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into Intimate contact with the subterranean formation. 

20 17. The apparatus of claim 16, wherein the perforated tubular members that are 
r»ilally expanded into intimate contact with the subterranean formation compress the 
subterranean formation. 

18. A nnethod of isolating a first subtsnanean zone from a second subterranean 
25 zone in a welltx>re, comprlslrig: 

positioning one or mcMB solid tubulars within the wellbore. the solid tubulars 
traversing the first subtenahean zone; * 

positioning one or more perforated tubulars within the wellbore each including 
one or nrKxe radial passages, the perforated tubulars traversing the second 
30 subterranean zor>e; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the secorki subterranean zone; 
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fluidldy coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone within the wellbore external to the sofid tubulars and perforated 

tubulars. 

5 

1Q. The method of daim 18. wherein the perforated tubulars that are radially 
expanded into intimate cx>ntact with the second subterranean zone compress the 
second subtemanean zone. 

10 20. The nnethod of daim 18, further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subteranean ' 
zone. 

21. The method of daim 18, further comprising vibrating the second subterranean 
t5 zone to dean the radial passages of the perforated Jubulars that are radially expanded 

into intimate oontad with the sepond subterranean zone. 

22. The method of daim 18, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded Into Intinriate contad with the second 

20 subtenanean zone to Increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

23. A method of extracting nnaterials from a produdng subterranean zone in a 
wellbore » at least a iMulion of the wellbore indtxJing a casing, comprising; 

25 positioning one or nnore solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the weilbore each induding 
one or more radial passages, the perforated tubulars traversing the produdrig 
subterranean zone\ 

radially expanding at least one of the sdid tulMJlars and the perforated tubulars ' 
30 within the weilbore; 

radially e)q>anding at least one of the perforated tubiriars into intimate contact 
with the producing subterranean zone; 

flutdidy coupling the sdid tubulars with the casing; 

fiuididy coupling the perforated tubulars with the sdid tubulars; 
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fluididy isolating the pnxJucIng subterranean zone from at least one ottier 
subtenranean zone within the wellbore; and 

. fluididy coupling at least one of the perforated tubulars with the producing 
subtenmean zone. 

5 

24. The method of claim 23, wherein the perforated tutHjIars that are radiaOy 
expanded into intimate oontad with the producing subterranean zone compress the 
produdnig subterranean zone. 

AO 25. The n^ethod of ddirri 23, further comprising vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

26. The nrathod of claim 23. further comprising vibrating the produdng. 
15 subtenranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into intimate contad with the prcxludng subtenranean zone. 

27. The method of dalm 23, further comprising applying an Impulsive load to the 
perforated tubulars tfiat are radiaily expanded into intimate contact with the produdng 

20 isubtenranean zone to increase the rate of recovery of hydrocarboiis from the producing 
subterranean zone, 

28. A system for isolating a first subtenranean zone from a second sut>terranean 
zone in a wellbore, comprising: 

25 means for positioning one or more solid tubulars within the wellbore. the solid 

tubulars traversing the first subtenBnean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

30 means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore;. 

means for radially expanding at least one of the perforated tubulars Into intimate 
contact with the second subtenranean zone; 

means for fluididy coupling the perforated tubulars and the sdid tubulars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the second sut)terranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

5 29. The system of claim 28, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate oontact with the eeoond subterranean zone 
oomprises means for compressing the second subtenranean zone. 

30. The system of dalm 28. further comprising means for vibrating the second 
10 subtenranean zone to increase the rate of recovery of hydrocarlxNis from the second 
subtananeanzone. 

31 The system of dalm 28, further comprising nneans for vibrating ttie second 
subtenranean zone to clean the radial passages of the perforated tubulars that are 
15 radially expanded into intimate'contact with the second subterranean zorie. 

32. The system of daim 28, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
second subterranean zone to increase the rate of recovery of hydrocarbons from the 

20 second subterranean zone. 

33. A system for extracting materials from a producing subtenariean zone in a 
wellbore, at least a portion of the wellbore Induding a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
25 means for positioning one or more perforated tulxilars within the wellbore each 

induding one or more radial openings, the perforated tubulars traversing the produdng 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
30 means for radially e)q»nding at least one of the perforated tubulars Into.ihtimate 

contact with the produdng subterranean zone; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy couplir>g the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
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other subterranean zone within the weDbore; and 

means for fluidicly ooupiing at least .one of the perforated tubulars with the 
producing subtenanean zone. 

5 34. The system of daim 33, wherein the means fbr radially expanding at least one 
of the perforated tubulars Into intimate contact with the producing subterranean zone 
comprises means for compressing the produdng subterranean zone. 

35. The system of daim 33, further comprising means for vibrating the prpdudng 
10. subterranean zone to increase the rate of recovery of hydrocartXMis from the produdng 

subterranean zone. 

36. The system of daim 33, further comprising means for vlbraflng the produdng 
subtenaniean zone to dean the radial passages of the perforated tubulars that are 

1 5 radially expanded into intimate cdntad with the produdng subtenanean zone. 

37. The system of claim 33, further comprising means for applying an Impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
producing subterranean zone to Increase the rate of recovery of hydrocarbons from the 

20 producing subterranean zone. 

38. An apparatus, comprising: 

a zonal Isolation assembly positioned within a wellbore that traverses a 
subterranean fbmiation and indudes a perforated wellbore casing, comprising: 
25 one or more solid tubular members, each solid tubular member Induding one or 

more external sesds; 

one or nrne perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolatton assembly; 
30 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process perfomied virtthin the vrallbore; and 
wherein at least one of the perforated tubular members are radially expanded 
into Intimate oontad with the perforated wellbore casing. 
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39. The apparatus of daim 38. wherein the perforated tubular meml)ers that are 
radially expanded into intimate contact with the perforated casing connpress the 
subterranean formation. 

5 40. A method of Isolating a first subterranean zone from a second subten^nean 

zone in a wellbore that includes a perforated casing that traverses the second 

subterranean zone, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
10 positioning one or more perforated tubulars within the wellbore eac^ including 

one or more radial (Missages. the perforated tubulars traversing the second 

subterranean zone; 

radially expanding at least one of the primary solid tubulars and 'perforated 
tubulars within the wellbore; 
15 radially expanding at least one of the perforated tubulare into intimate contact 

with the perforated casing; 

fluldlciy coupling the perforated tubulars and tf>e solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
20 tubulars. 

41. The method of claim 40, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing com^^ess the second 
subtenanean zone. 

25 

42. The method of claim 40, further comprising vibrating the second subtenanean 
zone to increase the rate of recovery of hydrocarbons from the second subten-anean 
zone. 

30 43. The niethod of daim 40, fivther comprising vibrating the second subtenanean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact with the perforated casing. 

44. The method of daim 40, further comprising applying an impulsive load to the 
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perforated tubutars that are radially expanded into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocart>ons fronn the second subterranean 
zone. 

5 45. A method of extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore including a casing and a perforated casirig 
that traverses the producing subterranean zone, comprising; 

positioning me or more solid tubulars within the wellbore; 
positioning one or ifnore perforated tubulars within the wellbtore each including 
10 one or more rad»l passages* the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
15 with the perforated casing; 

fluidicly coupling the soiid tubutars with the casing; ^ 
fluidicly coupiing the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; and 
20 fluldidy coupling at least one of the perforated tubulars with the producing 

subtemanean zone. 

46. The rnethod of claim 45, wherein the perforated tubulars that are radially 
expanded into intirtiate contact with the perforated casing compress the producing 

25 subtenanean zone. 

47. The method of daim 45, further comprising, vibrating the producing 
subterranean ^e to Increase the rate of recovery of hydrocarbbns from the producing 
subterranean zone. 

30 

48. The mettod of claim 45, further comprising vibrating the produdrvg 
subterranean zone to dean the radial passages, of the perforated tubulars that are 
radially expanded into Intimate contact with the perforated casing. 
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49. The method of claim 45, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrocartx>ns from the producing 
subterranean zone. 

5 * • / . • . 

50. A system for isolating a first subtenranean zone from a second subterranean 
zone in a welibore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

means for positidning one or more solid tubulars within the welibore, ths solid 
10 tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the welibore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially exparidrng at least one of the solid tubulars and perforated 
15 tubulars within the welibore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
means for preventing the passage of fluids from the first subterranean zone to 
20 the second subtenranean zone within the welibore external to the solid tubulars and 
perforated tubulars. 

51 . the system of claim 50, wherein the rneans for radially expanding at least one 
of the perforated tubulars into intimate contact with the perforated casing comprises 

25 means for compressing the second subterranean zone. 

52. The system of daim 50, further comprising means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocartx>ns from the second 
subterranean zone. 

30 

53. The system of daim 50. further comprising means for vibrating the second 
subtenanean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. . 
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54. The system of claim 50, further comprising means for applying an Impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

5 

55. A system for extracting n\aterials from a producing subterranean zone in a 
wellbore. at (east a portion of the wellbore Including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

means for positioning one or more solid tubulars within the weOboie; 
10 means fcxr positioning one or more perforated tubulars within the wellbore each 

including one or more radial openings, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
15 means for radially expanding at least one of the perforated tubulars into intimate 

contact with the perforated casing; 

means for flufdidy coupling the solid tubulars with the casing; 
means for fluldidy coupling the perforated tubulars with the solid tubulars; 
means for fluidlcly Isolating the producing subtenanean zone frDm at least CMie 
20 other subterranean zone within the wellbore; and 

means for fluldidy coupling at least one of the perforated tubulars with the 
produdng subterranean zone. 

56. The system of daim 55, wherein the means for radially expanding at least one 
25 of the perforated tubulars Into intimate contact wHh the perforated cas^ comprises 

means for compressing the producing subterranean zone. 

57. the system of daim 55, further comprising means for vibrating tt^ prcxJudng 
subterranean zone to increase the rate of recovery of hydrocart)ons from the produdng 

30 subtenanean zone. 

58. The system of daim 55, further comprising nrteans for vibrating the producing 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 
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. 59. The system of claim 55, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded Into Intimate contact with the 
perforated casing to increase the rate of recovery of hydrocarbons from the producing 
S subterranean zone. 

. 60. An apparatus, oomprising: 

a zonal isolation assembly comprising: 

one or more solid tubular meml)ers. each solid tubular member Including one or 
10 nme external seats; 

one or more perforated tubular mentbers each including radial passages 
coupled to the solid tubular memt>ers; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated' tubular 
15 members; and 

a shoe coupled to the zonal Isolatton assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and 
wherein the perforated tutxilar liners are forrhed by a radial expansion process 
20 perfomned within the wellbore. 

61. A method of Isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
25 traversing the first subtenranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubuters traversing the second 
subtananean zone; 

radially expanding at least one of the solid tubutara and perforated tubutara 
30 within the wellbore; 

fluididy coupling the perforated tubulars and ttie primary s<Mid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically defonning the perforated tubular liners within 
the InterfcK of one or more of the perforated tubulard.. 

5 

62. A method of extraoUng materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore Indudtng a casing, comprising; 

positioning one or more solid tubulars within the wePbore; 

positioning one or more perforated tubulars each including one or mors radial 
10 passages within the welibora. the perforated tubulars traversing the producing 
subterranean zor^e; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluidlcly coupling the solid tubulars with the casing; 
1 5 fluidiciy coupling the perforated tubulars with the solid tubulars; 

fluidlcly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluidiciy coupling at least one of the perforated tubulars with the producing 
subtenanean zone; 

20 positioning one or more perforated tubular liners within the interior of one or 

more of the perforated tubulars; and 

radially exparKlIng and ptastically deforming the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

25 63. A system for isolating ia first subterranean zone' from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subtenranean zone; 

means for positioning one or more perfbrated tubulars each Including one or 
30 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subtenanean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular Gners within the interior of 
5 one or more of the perforated tubulars; and 

means for radially expanding and plastically deforming the perforated tubular 
Eners within the interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subten^nean zone iii a 
1 0 wellbore, at least a portton of ttie wellbore including a casing, comprising; 

means for posttibning one or more solid tubulars within the wellbore; 

means for poi^ning one or more perforated tubulars each Including one or 
more radial passages within the weDbore, the perforated tubulars traversing the 
producing subterranean zone; 
15 means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 

means for fluidicly coupling the solid tubulars with thie casing; 

means for fluidicly coupling the perforated tubulars with the solid tubulars; 

means for fluidicly isolating the producing subtenanean zone from at least one 
20 other subterranean zone within the wellbore; 

means for fluidicly couplihg at least one of the perforated tubulars with the 
producing subten'anean zone; 

n^ans for positioning pne or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
25 means for radially expanding and {plastically defomning the perforated tubular 

liners within the interior of one or more of the perforated tubulars. 

65. An apparatus, comprising: 

a zonal isotation assembly comprising: 
30 one or more solid tjbular members, each solid tubular member including one or 

more external seals; 

two or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more one-way valves for oontrollal^ fluididy coupling the perforated 
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tubular members; and 

a shoe coupled to the zonal Isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular . 
members are formed by a radial expansion process performed within the weltt>ore. 

5 

66. A method of Isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, comprising: 

poeltiorrtng one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
10 positioning two or more perforated tubulars each including one or more radial 

passages within the mllbore, the perforated tubulars traversing - the second 
subterranean zone; 

radially expandir^ at least one of the soHd tubulars and perforated tubulars 
within the wellbore; . 
IS fluididy coupling the perforated tubulcra and the prtnriary solid tub^^ 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extemal to the primary sblid tutujiars and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials from a wellbore having a plurality of producing 
subtenanean zones, at least a portion of the wellbore Including a casing^ comprising; 

positioning one or more solid tubulars within the wellbore; 
25 positioning two or more perforated tubulars each including one or more radial 

passages within ttie wellbore, the perorated tubulars traversing the producing 
subterranean zones; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
30 fiuidicfyoHipring the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
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subterrandan zone; 

preventing fluids from passing from one of the producing zones that has not 
been depleted to one of the producing zones that has been deleted. 

5 68. A system for isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, comprising: 

means for positioning one or more solid toibulare within the weltbore^ the solid 
tubulars travefsing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
10 more radial passages within the weilbore, the perforated tubulars traversing the second 
^Menanean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the weilbore; 

means forfluididy coupPng the perforated tubulars and the solid tubulars; 
15 means for preventing the passage of fluids from the first subterranean zone to 

the second subtenanean zone withiri the weilbore external to the primary solid tubulars 
and perforated tubulars; i 

means for positioning one or more perfbneited tubular liners within the interior of 
one or more of the perforated tubulars; and 
20 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting n>aterials from a plurality of producing subtenanean 
zones in a weilbore. at least a portion of the weilbore including a casing, comprising; 
25 means for positioning one or more solid tubulars within the weilbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the weilbore. the perforated tubulars traversing the 
produdng subtenanean zones; 

means for radially expanding at least one of ttie solid tubulars and the 
30 perforated tubulars within the weilbore; 

means for fluidicly coupling the solid tubulars with the casing; 

means for fluidicly coupling the perforated, tubulars with the solid tubulars; 

means for fluidicly isolating the pn^dudng subterranean zone from at least one 
other subterranean zone within the weilbore; 
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means for fluidicly coupUng at least one of the perforated tubulars with the 
producing subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
^ one or more of the perforated tubutars; and 

5 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

70. An apparatus for extracting geothemfial energy from a subterranean formation 
oontaining a source of geothermal energy, comprising: 

10 a zonal isolation assembly positioned within the subterranean formation^ 

oomprlsing: 

one or more solid tubular members, each solid tubular nr^ember including one or 
nrKMne external seals; 

one or more perforated tubular membeit each including radial passages 
15 ooupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of the solid tubular memt>ers and the perforated tubular 

members are fonmed by a radial expansion process perfomried within the wellbore, 

71. A method of isolating a Tirst subtenanean zone from a second subtenanean 
zone including a source of geothermal energy in a wellt>ore, comprising: 

25 positioning one or more solid tubulars within the wellbore, the soild tubulars 

traversing the first subtenanean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages virithin the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the welltx>re; 

t fluidldy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the fffst subterranean zone to the second 
subterranean zone within the wellbore extennal to the primary solid tubulars and 
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perforated tubulars; and ' " 

positioning one . or more perforated tubular liners within the interior of orte or 
more of the perforated tubulars; and 

racfiatty expanding and plasticaliy deforrrdng the perforated tubular liners within 
5 the interior of one or more of the perforated tubulars. 

72. A method of extracting geothemial energy from a subterranean geothenral 
zone in a welibore, at least a pc^on of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 
10 positioning one or more perforated tubulars each including one or more radial 

passages within the wellbore. the perforated tubulars traversing the subterranean 
geothennal zone; 

radiaHy expianding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
15 ' flutdidy coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulars with the solid tubulars; 
fiuididy isolating the subterranean geqthermal zone from at least one other 
subterranean zone within the wellbore; and 

fluidicly coupling at least one of the perforated tubulars with the subten^nean 
20 . geothermal zone. 

73. A system for isolating a first subtenranean zone from a second geothermal 
subterranean zone m a wellbore, comprising: 

means for positioning one or more soRd tubulars within the wellbore, the solid 
25 tubulars traversing tt)e first subtenranean zone; 

means for positioning, one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversinjg the second 
geothermal subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
30 tubulars within the wellbore; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; and 

means for preventing the passage of fluids from the first subterranean zone to 
the second geothennal subterranean zone wtthin.the weilt>ore external to the primary 
solid tubulars and perforated tubulars. 
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74. A system for eirtiBCtlng geothermal energy from a subterranean geothennal 
zone in a wellbore, at least a portion of the Wellbore including, a casing, comprising; 

5 means for positioning one or more solid tubulars witliln the weilbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passage? within the welibore» the perforated tubulars traversing the 
subtenranean geothermal zone; 

means for radially expanding at least one of the solid tubulars and the 
10 perforated tubiriari^ within the welibore; 

means for fiuidicty ooujirfing the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the solid tubulars; 
means for fluididy isolating the subterranean geothermal zone from at least one 
other subterranean zone within the weilbore; and 
15 means for fluididy coupling at least one of the perforated tubulars with the 

subterranean geothennal zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or more solid tubular members, each solid tubular member including one or 

more external seals; 

one or more perforated tubular members each induding one or more radial 
passages coupled to the solid tubular meinbers; and 

a shoe coupled to the zonal Isolation assembly; 
25 . wherein at least one of the soHd tubular nnembers and the perforated tubular 

members are fonrned by a radial expansion process perfbmned within the weilbore; and 

wherein the radial passage of at least dne of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular members within the 
weilbore. 

30 

76. A method of isolating e flrst subterranean zone from a second subterranean 
zone in a weilbore, comprising: 

positioning one or mote solid tubulars within the wellborei the solid tubulars 
traversing the ffrst subtenanean zone; 
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positioning one or more perforated tutnilars within the weUt>ore each including 
. one or nrtore radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
5 tubulars within the wellbore; 

fluidicly coupling the perforated tubulars and the solid tubulars; 

preveritlng the passage of fluids from the first subterranean zone to the second 
subterranean zone wi0iin the wellbore external to fhe solid tubulars and perforated 
tubulars; and 

10 cleaning material from the radial passages of at least one of the perforated 

tubulan^ by further radial expansion of the perforated tubulars within the wellbore. 

77. A nnethod of extracting materials from a producing subterranean zone in a 
welibore, at least a portion of the wcillbpre including a casing, comprising; 

15 positioning one or more solid tubufars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tububrs traversing the producing 
subterranean zor^; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore; 

fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 
25 fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone; 

monitoring the operating temperatures, pressures*, and flow.rales within one or 
more of the perforated tubulars; and 

cleaning materials from the radial passages of at least one of the perforated 
30 tillers by further radial expansion of the perforated tubulars within the wellbore. 

78. A system for isolating a firat subten^hean zone from a second subterranean 
zone in a wellbore^ comprising; 
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means for positioning one or more solid tubulars within the wetlbore, the solid 
tubulars traversing the first subtenranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
indudirig one or more radial passages, the perforated tubulars traversing the second 
5 subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; ^ 

means for preventing the passage of fluids from the first subterranean zone to 
10 the Second subtenranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; and 

means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars witt^ln the 
wellbore. 

15 

79. A system for extracting materials from a producing^ subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars witt^in the welllXHe each 
20 including one or more radial passages, the perforated tubulars traversing the producing 
subtenanean zone; 

means for radially expanding at least one of the solid tubulars and the 
- perforated tubulars within the wellbore; 

mear^ for fluididy coupling the solid tubulars with* the casing; 
25 means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zorw; and 
30 emans for deaning materials 'from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 
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